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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACGOB) 


Editor’s Comments 


30 years ago this month, in an era 
before any public Internet or any cell 
phone, and in spite of warnings against 
doing so from his friend, Leo Meyerson 


(and some others), Barry Wisemandrove | i kK L E CG T R I G 


the first issue of Electric Radio into 
Durango, Colorado, to be printed. Barry RA ID I O 
mentioned how he thought the process 
of “...completing the issue, putting it on 
a floppy disk and taking it to be printed 
would have seemed like science fiction a 
few years ago...,” and that is true. 

Issue #1 had been in development for 
several months. Out of the first 1,000 
printed copies, samples were sent no- 
charge to AMers that Barry knew or had 
heard regularly on the HF bands. He 
had no paid subscribers, but due to this 
initial distribution, much hard work, 
and word-of-mouth advertising, the 
subscriptions to his monthly publication 
began coming in. There was a classified 
advertising section but Barry mentioned 
“please, no solid state ads!” 

The first issue was 32 pages long. The 
lead article was an interview with Leo 
Meyerson, the well-respected founder 


celebrating a bygone era 


of WRL, Globe Electronics, and other (Continued on Page 2) 
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Cover: I really appreciate Gary Hal rson’ s (K6GLH) help with the art work for 
this month’s cover...totally appropriate for the history of Electric Radio! These 
classic RCA mics were originally on the cover of the ee se 1953 issue 
of Broadcast News, an RCA publication. a 


familiar companies. Other first 
contributors were John Wagner 
(WS8AHB), Mike Palmer (K5FZ), Fred 
Huntley (W6RNC), Hoisy Hoisington 
(W4CJL), and the first BC-610 article 
by Bill Kleronomos (KD@HG) was 
included. 

Now, 30 years later, Electric Radio has 
continued publication due to fine 
contributions from many, without whom 
ER would not exist. 

1989 doesn’t really seem that long ago 
but a lot has changed. 

Regular vacuum tube production had 
ended just 2 years earlier. A limited 
number of R-390A receivers were built 
for the Navy in 1985 and many others 
were still in use by the government. 
Commercial 2-way radio systems and 
multiplexed microwave radio circuits were 
in their zenith. Large fiber optic networks 
had yet to be built. We all had land-line 
telephones, although Motorola sold 
interconnected full-duplex phones that 
were large, clunky, and extremely 
expensive. 

Linotype operators were still setting 
lead type for our newspapers. There was 
no such thing as direct-digital printing 
for monthly publications, they had to 
first go through a paste-up process, where 
a photographic image was made — with a 
for each section in 
order to produce offset printing plates. 

On May 24, 1985, Quantum 
Computer Services was founded as the 
first on-line services company from the 
remnants of Control Video. Also in the 
late 1980s, the first Internet service 
provider (ISP) companies were formed 
mainly for university research. Dial-up 
companies like PSINet, UUNET, 
Netcom, and Portal Software appeared, 
providing service to regional research 
networks. There was no such thing as an 
Internet connection for home use. The 
first commercial dial-up ISP in the US 
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process camera — 


was The World, opening in November 
1989, parts later becoming AOL. A Swiss 
engineer, Tim Berners-Lee, is credited 
with inventing, in late 1989, the present- 
day World Wide Web and in 1990 he 
developed both the first web server and 
the first web browser, called 
“WorldWideWeb,” later to be renamed 
“Nexus.” Satellites were for the 
government and large media companies, 
with limited ham satellite coverage. 
Production of many periodicals 
eventually became more economical with 
the advent of affordable word processing 
utilities, desktop publishing software 
(Xerox Ventura Publisher being one of 
the first successful packages), the 
Postscript language, along with the 
evolution of graphics programs all 
running on personal computers. This 
evolution has helped Electric Radio 
expand its readership, keep the cost of 
publishing down, and maintain 
affordable subscription rates. In 2019, 
ER is sent directly to my printer, David 
Scates, via a satellite uplink. David has 
done excellent print work since ER #10. 
Interest in vintage vacuum tube 
equipment has never diminished despite 
all of the changes in technology and in 
many ways has become a refuge. Thanks 
to the passion and generosity of our 
contributors, Electric Radio has become 
an important go-to database of ham 
personal experiences, vintage gear, 
restoration, upgrades, and has nurtured 
countless new friendships within the 
“boatanchor community.” 
I think we can all be very proud of what 
we ve accomplished in the past 30 years. 
73, Keep. Those» Pilamienieeet! 
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ER #1— 30 Years Back and Forward 


By David Kuraner, K2DK 
Boynton Beach, FL 
k2dk@frontier.com 


With the 30th anniversary of Electric 
Radio issue #1, I thought it might be 
appropriate to reflect on what was 
considered classic equipment back in May 
1989 and today in 2019. Technology 
sure has changed over the 60-year span 
from, say, May 1959 to the present. What 
was considered to be classic equipment 
in 1989 may have been added to. The 
ability to maintain equipment is 
beginning to bea challenge and especially 
for most of the newer devices, which 
some now consider classic. 

What has not changed is the fun and 
camaraderie within the AM community. 
Unfortunately activity has begun to thin 
as more rigs go silent. It is just not what 
it used to be in decades past. This is not 
necessarily due to vintage rig failure. To 
those no longer with us I dedicate this 
look-back. 

May 1989 Classics 
from Circa May 1959 

Consider what was in common use 
roughly 30 years prior to ER #1. (ER #1 
may not be quite as collectible as Action 
Comics Superman #1 circa 1939.) 
Heathkit, Hallicrafters, National, 
Hammarlund, World Radio Labs—these 
were all common manufactures. Add 
EICO, AMECO and others and almost 
all equipment was separate transmitters 
and receivers with much — especially 
transmitters and accessories — being home 
brew. Just a few years later when smaller 
devices appeared with the emerging 
sideband revolution, homebrew activity 
started a steady decline. 


Electric Radio Anniversary #360 


In 1959, World War II surplus was 
still plentiful with parts and equipment. 
ARC-5 devices were heavily modified 
and in use. (I know of some ARC-5 
devices still in the original boxes.) For 
example, Heathkit AT-1s, DX20s, 
DX35s, DX40s DX-100s, E.J Johnson’s 
Viking IIs, Rangers, Valiants, Viking 
500s, WRL Globe Scouts, Chiefs, 400s 
and 500s were all active on the ham 
bands. By May 1989, many were 
considered classic and preserved. As the 
AM community expanded, many of these 
original classic rigs were now on the air 
in more recent decades. And what was 
most important, their owners were both 
competent to maintain and able to get 
replacement parts in 1989. 

Today, replacement parts for these now 
60+ year-old classics of 1989 are still 
available or substitute parts are available. 
Some of the parts may be made from 
“expensium” but at least not yet from 
“unobtainum.” Several recent examples 
follow as I try to keep my classic 60-plus- 
year-old equipment operational. 

Within the last two years I have had to 
deal with at least three failures including 
a DX-100, Johnson Valiant and a Gonset 
G-76. The DX-100 suffered the failure 
while on the air. I could see the plate 
current going into orbit but not in time 
to un-key before the fuse blew. The 
troubleshooting was a bit of a challenge 
at first because nothing made sense. While 
J initially thought I had a shorted 6146 in 
the final it turned out to be really weird! 
The final grid drive reading was pinned 
negative, so I suspected a bias issue. Well 
with a little probing, I finally realized 
that the meter multiplier resistor, 0.1 
ohms, had opened causing the final tubes 
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to lose bias. OK now where to get that 


unique resistor? The Internet and Russia 
is where I had to buy a lot of 10 for a few 
USDs. Two weeks later the rig was back 
on the air. 

Next came the failure of the power 
plug interfacing the power supply/speaker 
of my favorite Gonset G-76 to the radio. 
(OK-this was sold in 1960—only 59 years 
old—and is the only true compact HF 
AM/CW transceiver ever made). The 12 
pin Jones plug had disintegrated from 
age. Checks with the internet resulted in 
a source found for new-stock Jones plugs, 
twenty-five dollar minimum order for a 
$3 part, but at least several days later the 
radio is back on line — correction, “back 
in service.” This is still 1960! 

The Valiant got to be a challenge 
because of logistics. The fact that it was 
located at my summer residence in WV 
while I spend most of the year in Florida 
made this one drag out almost 2 years 
before I got it going. The radio came 
from my dear friend Frank Esposito, 
(KB3AHE, SK). Frank and his wife, 
Carol, would host the post Timonium 
Hamfest party here on the east coast 
during the years when this event was still 
active. When Frank passed, I asked to 
have one piece from his estate to 
remember him and then set up a memorial 
station duplicating one of his many 
Operating positions. 

Frank would be jokingly referring to it 
as his “black Johnson.” Many of the E.F. 
Johnson transmitters had issues with 
peeling paint over the decades and 
somewhere along the line, the cabinet 
was repainted black. It seemed to work 
well as I waited a full twenty minutes for 
the mercury rectifies to do their thing. 
The blown fuse was instant. At least one 
of those mercury rectifiers was DOA. 
One of Frank’s friends had solid state 
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equivalents and sent mea pair while I was 
in Florida. More than half a year went by 
before I discovered that one I was given 
was shorted and another year went by 
before I was able to obtain another pair 
via the Internet and get them into the rig. 
The station is now set up as Frank had it. 
It is mated with a Hallicrafters SX-101 
receiver and audio processing from a 
Beringer Ultra Voice Pro 2000 and B-1 
Electret mike being feed into the auto 
patch audio input jack. And the point is 
that I was still able to get this 60+ year old 
transmitter completely operational. 
Classics from 1959 -1989 

The 1960’s decade now saw the 
transition from large boxes to smaller 
and smaller units with side band as the 
primary mode. Heathkit HW-100s, 
SB100s, SB300/400s etc. appeared as 
kits and on the air. Drake’s TR-3/4 series 
and separate twins were also popular. 
EICO, National and Swan produced 
triband transceivers and National and 
Swan later produced five band units. 
And let us not forget the single band SSB 
transceivers from Heath and Swan or the 
Collins high end units. WRL as Galaxy 
joined in, eventually producing the 
GT550A transceivers at the end of the 
decade. 

AM activity continued as low end and 
novice CW rigs were still being produced 
such as the Heath DX-60/HR10 or the 
Hallicrafters HT-40/SX-140. And as 
George Misic (KE8RN) pointed out in 
his ER #356 article, January 2019, TV 
horizontal sweep tubes were often 
substituted in the design instead of 807s 
and 6146 finals. 

It was interesting to note that some 
Swan transceivers and the Galaxy units 
had optional outboard audio filters which 
used special ICs. Audio derived AGC in 


some radios was passed through these 
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accessories. By about the mid 1970s those 
special IC chips were no longer available 
and a hint of things to come for parts 
availability. 

A Special Note for the HW-100/1 

This is believed to be the most produced 
piece of equipment during the mid 1960’s 
vacuum-tube era. I bought one at a 
hamfest perhaps twenty or thirty years 
ago for all of $5. It worked, although a 
little beat up. Various sources over the 
years estimate that over 40,000 were 
produced. Records were never kept or 
survived so this cannot be confirmed. 
Mike Waldrop’s (W5RKL) article also in 
ER #356, January 2019 shows him 
completely rebuilding one from several 
donor chassis. Perhaps this is analogous 
to the plethora of ARC-5s still available 
for decades in various states of repair or 
modification. 

As the 1970s ended, Japan had not 
only entered the market beginning with 
some Lafayette imported equipment in 
the mid ‘60s, but was beginning to 
dominate. Many of the domestic 
American companies were forced out of 
business. Solid state was becoming the 
norm with tube equipment now being 
made obsolete. Heathkit tried but could 
not produce a solid state transceiver kit 
capably of competing with the Japanese. 
With TS-520s, TS- 820s and similar 
Japanese transceivers selling for about 
$1000 in the early 1980s, Heath called it 
quits about 1984-5. Their solid state kits 
were too difficult to build, costly and 
with technical issues, anda classic demand 
for un-built Heathkits has developed over 
the last few decades. This also raises the 
question of which equipment from the 
waning days of the vacuum tube era 
should be considered classic and of cause 
condition surely plays a part in what one 
would wish to save or salvage for parts as 
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Mike did in rebuilding his HW-101. 
Classic Rigs From May 1989 
and Beyond 

As we approached the decade of the 
1990s, almost all come from Japan. 
American manufactures such as MF] 
tended to stick to accessories. One notable 
exception was Herb S. Johnson of Swan 
who now started the Atlas line of solid 
state transceivers. While this lasted for a 
few years, these units simply could not 
compete with Japan and the Atlas brand 
ended somewhat tragically as new 
investors to support the company could 
not be found. (Herb worked for Gonset 
and designed the G-76.) 

Now comes an interesting question. 
Should fully solid state rigs produced 25 
years ago or newer be considered classic 
along with our cherished vacuum tube 
based boat anchors? Many states issue 
classic license plates to car owners with 
vehicle models over 25 years old. Can the 
same idea reasonably apply in the case of 
electronic equipment? 

Consider the 25 year old IC-706 and 
the MKIIG variant. It is generally 
accepted that more were sold than the 
HW100/1 thirty years prior. With HF 
and VHE and later UHF coverage and 
with a street price of about one thousand 
dollars, most hams understand the great 
value of this advanced technology. Fora 
rough estimate of 1959 dollars to say 
1999 just move the decimal point over by 
one digit. Cost relative to 1959 dollars 
would be approximately $100. 

I found it easy to modify the 706 for 
the new 60 meter channels and general 
coverage transmit. The MKIIG appears 
to use more advanced surface mount 
components. I did not feel comfortable 
making this similar modification. Just 
try to get these radios repaired if 
something goes wrong. Its got to be much 
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easier and probably cheaper to just buy a 


working unit off eBay. The average going 
price today is four to six hundred dollars. 
($40-60 in 1959) Oh yes —and 20 years 
ago I was able to get one repaired 
reasonably by Icom. 

One radio that I bought about 15 years 
ago and at the time about 10 years old 
was the Yaesu FT-990. This was basically 
the upscale FT-1000 minus some bells 
and whistles. A truly great performer and 
easily converted to general coverage 
transmit for the new 60 meter channels 
and MARS coverage. Recent internet 
auctions are actually describing this as a 
fine classic radio. So is it? Here is this 
one’s story. 

I would often use it on AM with 
reasonable reports from outboard audio 
processing. One, not so fine day I found 
that it would not transmit. The finals 
were blown most likely from a static 
discharge—a.k.a., lightning. It sat for a 
number of years in my “Kilowatt Closet” 
besides the three 1 kW broadcast 
transmitters I owned at the time. (I used 
the original 706 over ten years ago as a 
VFO/exciter for one of my broadcast 
transmitters.) 

Ata hamfest, about 10 years ago, I ran 
into someone who knew someone who 
could fix it. It seems about 5-10 years is 
the maximum electronic manufacturers 
will support their products with 
replacement parts. Basically this is within 
their current production time frame. The 
final transistors were replaced and it did 
transmit but the metering processor board 
for the transmit functions was damaged 
and no replacement board was available. 
This board may have impacted the built- 
in tuner. The radio is working but without 
the transmit metering or tuner. 

Also while in shipment to be repaired, 
the clarifier control was damaged. 
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Another was obtained from a unit being 
parted out. Now this brings up the fact 
that equipment is very likely to be 
damaged in shipment to be repaired or 
after purchase. I found a second FT-990 
on eBay for a most reasonable price. It 
arrived within 2 days completely useless 
as the front panel circuit board was 
damaged in transit leaving the controls 
and display inoperable. A beautiful radio 
classic — as defined by some— was 
destroyed. 

Before moving on I should mention 
that I eventually located another meter 
processing board this past fall while at 
my Florida QTH. It came from someone 
parting out an FT-990 overseas and cost 
about $30 with shipping. Did it fix 
everything? At the moment I have no way 
of knowing. My FT-990 is back at my 
West VirginiaQTH. This coming 
summer I'll have the answer. 

Since I wanted an easier to use 
transceiver in FL than the IC-706, I 
recently purchased an FT1000MP, circa 
2003. It did everything other than the 
paper work after you visited the “green 
room. Even though it was shipped in 
the original box, some controls were 
found to be damaged in shipment. This 
is one complicated radio and it took a 
while to realize the damage. The only 
parts available were off the Internet via 
eBay. The ones I found came from 
Bulgaria although others in the UK and 
the US are clearly taking good working 
radios and parting them out. Nothing 
appears to be available from the 
manufacturer. And replacing those boards 
is very intimidating. 

This past spring I made arrangements 
for an IC 756 PRO II to be hand delivered 
fearing damage in transit. I met up with 
a friend who transported it in the 
Delaware HRO parking lot and bought 


May 2019 


accessories for the radio in the store. Got 
it home and voila—dead finals! I called a 
nationally known Icom guru — “no can 
do, no parts available” — was the answer, 
and the internet chat rooms just 
confirmed. this. It was now half of a 
working radio. So now we can have some 
of the most impressive amateur 
equipment ever produced as door stops— 
not quite boat anchors status. Does this 
make them classic? 

I just visited Havana and saw some of 
the most beautiful examples of 1950s 
autos well preserved and running. Yet we 
cannot seem to get parts for radio 
equipment made less than ten years ago. 
Does this qualify as classic or just very 
expensive junk? 

The Japanese companies are not the 
only one to do this. MFJ is just as guilty. 
My older MFJ Super Tuner uses a 
switched inductor while the newer models 
use the roller inductor. Someone before I 


Dave Kuraner (K2DK) has written 43 ER 


Dave! 


obtained it damaged the heavy ceramic 

12 position switch. MFJ does not stock 

this part and other sources are a blank. 

Talk about being made from unobtainum! 
Back to the Future 

Now I wonder what will happen in the 
next 30 years? The only thing I can 
predict about the equipment is that it is 
likely to get better and cost more with 
China challenging the Japanese. China is 
doing this now with the Baefong VHF/ 
UHF transceivers. My Yaesu FT-11R 2 
meter hand held, over 20-years-old, has 
needed a replacement battery for over 5 
years. I can buy 2 Baefong hand-helds for 
the cost of one battery for the FT-11R. Is 
this FT-11R now aclassic? Probably more 
like a small piece of junk! 

The only constant is what I stated at 
the top of this article — the fun and 
camaraderie. And sadly, the fond 
memories of those hams we lost and will 
lose getting to the future. 
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The Little Hertz Reader 
(Affordable, Accurate, and Versatile) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 


w3bym1@gmail.com 


Background 

This project started as a curiosity. I’ve 
been looking on eBay at the small PC 
board frequency counters, or maybe they 
should be called frequency counter 
“modules.” The average cost was a mere 
twelve bucks. For a minimal investment 
it was time to learn about these devices. 

Two different counters were purchased. 
The one used for this project, number 
PLJ-1601, cost $11.80. This unit uses 


LCD technology with a bright yellow 
background. The other model PLJ-8LED © 
cost $11.68 and uses LED technology 
and can be ordered in six different LED 
colors. Both units are made in China and 
take about three weeks for delivery. 
Both -units show excellems 
workmanship and use surface mount 
technology. They were delivered in 
electrostatic discharge (ESD) bags. These 
bags are a good indication of the care 
taken in the manufacturing facility. 
Absent at delivery were any instructions 
oracase for the module, neither of which 
were offered on the auction site. The 
auction site contains very detailed 


Figure 1: The completed Reader is compact with an external wall-wart power 
supply. The display shown is with the input shorted. 
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Figure 2: The LCD readout and surface- 
mount components display excellent 
workmanship. The signal connector is 
on the left with the DC connector on 
the bottom shown in the front view. 
The four parameter setting button 
switches are on the right in the top 
view. 


specifications that can be used to set up 
the counter’s parameters. 
Having taught a class many times on 


the subject of ESD and 


These ESD protection measures don’t 
come cheap and are not required if the 
sensitive unit is handled with care. Don’t 
wear a static-charged sweater and have 
your sleeves pulled back. Handle 
components by their case and not by the 
leads. Handle assemblies only on the 
board edges and don’t put your fingers 
on the component leads. 

Power Supply 

The PLJ-1601 requires a DC input of 
9 to 12 volts. The yellow back light 
requires about 75 mA. Depending on the 
digits displayed the current may increase 
another 10 mA. 

The simplest power supply is the 
common wall-wart. My stock donated a 
12V at 600 mA unit. The open-circuit 
voltage measured 17 volts due to the high 
rated current. To meet the input 
requirement for the counter, a pair of 
parallel resistors in series with the positive 
line reduced the input voltage to 12 volts. 

I would image that the Reader could be 


its protection, I know 
the importance of 
following Fo 
procedures during 
manufacturing and 
especially handling. A 
typical minimal factory 
workstation would 
consist of a grounded 
mat on the bench top 
and a grounded wrist 
strap for the operator. 
These connections are 
made viasa | Meg 
resistor to ground for 
operator safety. There 
are many other ESD 
protective devices but 
are out-of-scope for 
this article. 
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Figure 3: The Reader easily measures the frequency of a 2 watt carrier. Only a short 
wire plugged into one of the RF connectors is necessary for signal pick-up. 


Electric Radio Anniversary #360 


May 2019 9 


WALL WART 


12VDC — 600mA 


(17VDC Open Ckt) 


| 


ious cties "puma 


Figure 4: A simple block diagram shows the connections. The power switch S1 can 
be placed anywhere in the positive lead. The equivalent value for the two resistors 


is 32 ohms 
made portable with the use of batteries. 
To conserve battery power S1 (on the 
diagram) would have to be a momentary 
“On” switch. 
Specifications 

The frequency counter module 
measures 92 mm in length, 37 mm in 
width, and 27mm in height. There are 
two measuring channels. Both are high 
impedance but the value isn’t specified. 
The measuring range is 0.1 MHz to 60 
MHz. The input sensitivity is better then 
50 mV P-P or 17.6 mV RMS. More specs 
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Figure 5: This composite view shows the accuracy of the Reader at both ends of the 


are available on the auction site. 

Supplied with the unit is a pair of two- 
wire cables. Each has a black and a red 
wire with a female connector. One is for 
the DC input and the other for the signal 
input. If either cable is connected to the 
DC input the black wire becomes the 
positive and the red the negative. They 
can be left that way or one cable can 
easily be changed for the normal + red 
and — black. 

Fabrication 
The Reader is contained in a minibox 


ROEM. wa 


URM-25D signal generator’s range. The Reader is directly connected to the 


generator. 
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Figure 6: A short three wire cable connects the RF, DC and ground to the counter. 


Two L brackets are used on each side for mounting. 


measuring 3" x 4" x 5" and painted in 
Rust-Oleum Hammered paint. Since the 
counter isn’t supplies with a case, L- 
shaped brackets were used to mount the 
counter. 

Two SO-239 connectors were used for 
RF input. These allowed for series 
connecting the output of sub-QRP 
transmitters. When reading the output 
of a signal generator, only one connector 
is needed for a direct connection. A small 
multi-pin connector was used for the 12 
volt input. 

The cut-out for the LCD display 
doesn’t include access to the four 
parameter setting button switches. Prior 
to mounting the counter, it was first 
‘connected to a URM-25D signal 
generator. The desired parameters were 
programmed and there was no further 
need for access to these switches. 

Results 

The Reader was tested for input 
sensitivity while connected to a URM- 
25D signal generator. Data was recorded 
for each ham band from 1.8 MHz to 28 
MHz. The data was consistent measuring 
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2000pV for each band. The measured 
value of 2mV compares very well to the 
spec value of 17mV. 

The reader was tested for accuracy using 
the same signal generator and ham bands. 
An HP-5314A frequency counter was 
used as a standard. The measured data 
was one-for-one for each band. 

The URM-25D has a maximum range 
of 10 Hz to 52 MHz. The Reader was 
tested at each end of the range. Accuracy 
at 52 MHz was one-for-one and slightly 
high at 10 Hz. I have no doubt the 
Reader would measure to its specification 
of 60 MHz, and even higher. 

In-the-shack data was interesting. A 
short piece of wire was plugged into one 
of the RF connectors. Using 2 watts of 
RE from the HW-8, the frequency was 
easily measured. 

Ifyou are in the market for an affordable 
frequency counter, I would highly 
recommend one of these units. If you are 
a builder, this unit could be installed in 
the front panel for a modern look. 


EMt 
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Hallicrafters S-108 Receiver Improvements 


By Phil Legate, ACOOB 


are@Reagan.com 


The Hallicrafters S-108 is an eight- 
tube, single-conversion, 4-band receiver 
covering 0.535 MHz to 34 MHz. The 
tube complement is: 6SG7 RF amp, a 
6SA7 converter (combined oscillator/ 
mixer), 2 6SK7 IF amps, a 6H6 audio 
detector/AVC/ANL, a 6SC7 audio 
preamp/BFO, a 6K6-GT audio power 
amp, and a 5Y3-GT full-wave rectifier. 
The power switch also functions as a 
switched tone control. 

The S-108 and the S-85 share the same 
circuitry with the difference being the S- 
108 has the slide-rule, band-spread dial 
whereas the S-85 has the circular band- 
spread dial. The SX-110 had similar 
circuitry except that one of the IF stages 
hada crystal filter, with a phasing control, 
a selectivity control, and an S-meter. It 


 SENMITINITY BAND SELECTOR YOUME S- 


appears this series of receivers were the 
last of the octal metal-tube receivers. I 
will leave the history and production 
schedules to the radio historians since we 
present here some simple modifications 
to enhance performance. 

The areas I saw needing improvement 
were the power supply, the converter, the 
AGC time constant and the audio — 
although audio quality was quite good 
for a lower-tier, 4-band receiver. 

Power Supply Improvements 

Figure 2 is the modified power supply. 
In order to stabilize the voltage at the 208 
volt supply point, I added a 200 volt, 
10W, stud-mounted Zener after R10, 
and replaced R10 with a 10k, 5-watt 
unit. The 200 volt Zener is conveniently 
mounted in a factory pre-drilled hole 
near the 1“ IF can. The Zener’s cathode 
(opposite end to stud) is connected to a 


lug on the 12-lug terminal strip where 


PITEH CONTROL 
POWER OFF bye 
nIGA 


Figure 1: The S-108 was produced in Chicago from 1959 to 1963 and has classic, 
extremely attractive 1960’s Hallicrafters styling and colors for the consumer SWL 
market. It had a built-in speaker, but 3 other speakers were advertised accessories. 
It featured an 80-10 meter amateur bandspread on the long horizontal scales. 
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Figure 2: S-108 Power Supply Improvements 


the C27 capacitor lead connects to Tl 
and R8. 

The red wire to the AM/CW switch, 
which was formerly connected to the 306 
volt source, now goes to the same lug as 
does the Zener positive lead. The net 
effect of adding the Zener is minimal 
converter drift after warm-up, minimal 
BFO drift, and a steady and filtered B+ 
for the audio preamp. 

I also ordered from Hayseed Hamfest 
a new C27 filter capacitor stuffed with 
22/33/47 uF capacitors at 450 volts, 
which eliminated any hum and buzz. 

The only other component added new 
was a fuse holder for the 2 amp, fast-blow 
fuse and new line filter capacitors for the 
three-wire power cord. 

Audio Improvements 

Figure 3 show the modifications for 
the audio preamp stage, V5A. As with 
most factory audio stages, the preamp Is 
rarely operated in its most linear region 
for the plate voltage. Changing the plate 
load resistor to 150k and adding a 470 
ohm cathode resistor brought this stage 


into a more linear operating region. Not 
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bypassing the cathode resistor results in a 
negative feedback voltage of 5% of the 
peak-to-peak plate voltage. The original 
feedback resistor, R69, from the plate of 
the audio power amp to the plate of V5A, 
has now been changed to 3.3 Megohm, 
but it is optional because very little 
distortion reduction is caused by R69. I 
say “optional” because the new 470 ohm 
resistor in V5A’s cathode reduces a lot of 
source distortion by helping to “linearize” 
the V5A stage. The V5A stage has a 
voltage gain of 40, so a 100 mV peak-to- 
peak voltage at pin 4 results in a 4V peak- 
to-peak voltage at V5B pin 5. 

To broaden the overall frequency 
response, R33 was changed|/to 11.5 
Megohm and C57 changed to 0.0056 
uF. Not shown is a change to C64 from 
10 pF to 22 pF to further stabilize the 
audio power amp bias. Also not shown is 
a change for R70 from 47 to 68-ohms, 1- 
watt. I like to dampen audio transformers 
as well in order to broaden bandwidth, 
but in this case the value was too low. 
This resistor value also dissipated some 


audio power that could be better used at 
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Figure 3: S-108 Audio Improvements 


the speaker. 

The internal 4x6" speaker sounds good 
with the audio modifications described 
above. A larger, external speaker system 
really shows the S-108’s potential. I added 
some male spade lugs to an external 
speaker to connect to the internal speaker 


wire female spade jacks. For some reason, 
the 6SC7 and 6K6 combination has 


always produced great audio. 


RF Considerations 

NOS tubes were installed and the 
sensitivity of the S-108 is about what 
would be expected fora single conversion 
unit. However, the RF sensitivity can be 
improved by replacing the 6SG7 with a 
6AC7. This improvement was brought 
to my attention by Glen Zook, K9STH. 
The 6AC7 has a higher transconductance 


and lower noise figure than does the 


REE: 2 bene ey pe 


Figure 4: The SX-110 had the same basic circuit electronics, but Hallicrafters added 


a lighted S-meter, a selectable crystal filter, an antenna trimmer, and a separate tone 
control. It did not have an internal speaker. 
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6SG7 and will improve the sensitivity, as 
proven by a higher AGC voltage value 
with the same RF input voltage from my 
signal generator. 

After IF alignment, the various RF 
stages were aligned for each band, as per 
the manual, and is quite straightforward. 
Amazingly, the IF cores were easy to 
turn. One thing I noticed was that the 
variable mica capacitors were quite noisy 
during initial tuning. The tuning screws 
were completely backed out and then 
each trim capacitor was sprayed with a 
circuit wash and allowed to dry. A 
retuning was done the following day after 
a complete dry-out. 

I also noticed the RF tuning inductors 
needed little if any tweaking during 
alignment, which shows the quality and 
stability of Hallicrafters inductors. 

The BFO outputs its signal via a 
gimmick. This gimmick is a 1-% inch 
blue-green, cotton-covered wire exiting 
a shielded cable at V4’s socket and runs 
parallel to T2’s input lead to V4, pin 4. 
Recall earlier I stated that the red wire to 
the AM/CW switch, which was formerly 
connected to the 306 volt source, now 
goes to the same lug as does the Zener 
positive lead (200 volt source). Even 
though this reduces the supply voltage to 
the BFO V5B tube, there is still plenty of 
signal exiting the BFO for CW, and the 
BFO signal is more stable. 

The AVC capacitor C58 was changed 
from 0.05 pF to 0.01 pF for faster AVC 
action. 

By the way, if you ever have an 
intermittent drop in signal after warm- 
up, think seriously about replacing C16, 
the 390 pF El-Menco mica capacitor in 
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the oscillator (converter) circuit. At first 
I thought I might have audio capacitors 
C45 or C47 failing, but looking at the 
junction of R14-C41 with a scope 
confirmed the 455 kc signal dropping 
about 200 mV and then slowing rising 
back up.I really, really, really, despise 
those old rectangular mica caps! 
Voltage Values Taken After 
Modifications 

Values taken with the band switch set 
to band 2 and in AM mode, sensitivity 
set to zero: 
¢ AC Input Voltage — 122 VAC, AVC 
voltage -1.0 volt measured at R12-C58 
junction 
e Filament string — 6.6 volts AC; 4.8 
volts AC across V7 filament, 
¢ V1 at R5, — 308 Volts, pin 6 306 Volts, 
pins 5,3 — 50 volts (voltages will vary 
depending on sensitivity setting) 
¢ V2 at R8 — 200 Volts, 100 volts at pin 


4, 
¢ V3 at R66 — 308 Volts, 270 Volts at pin 
6, 
¢ V4 at R27 — 306 Volts, 290 Volts at pin 
6, 


¢ V5 pin 5 — 85 volts, 0.35 Volts at pin 6, 
¢ V6 pin 4 — 308 Volts, 296 Volts at pin 
6, 13 volts on pin 8. 
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The Real McCoy Transmitter 


By Mike Bohn, KG7TR 
Show Low, Arizona 
Bohn48@msn.com 


Introduction 

“The Real McCoy” shown in figure 1 
is a vacuum tube, single sideband (SSB) 
transmitter. The radio operates lower 
sideband (LSB) only, at any frequency 
from 3.5 to 4.0 MHz, with nominal 100 
watts peak envelope power (PEP) output. 
I built this radio primarily for use on the 


west coast Vintage SSB Roundtable that 
meets Tuesday nights on 3.895 MHz. Its 
design and construction meet all of the 
vintage criteria for use on that net. It has 
been used there several times, and always 
returns great signal reports. 

Due to the complexity of the radio, 
this will not bea full construction article. 
If more detail is desired, feel free to email 
me at bohn48@msn.com, or go to my 
web site at kg7tr.com. 
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Figure 2: The McCoy Filter Kit 


Construction of the radio was 
prompted by acquisition of a McCoy 9.0 
MHz crystal filter and matching carrier 
crystals from NU6X. This was a new-in 
the-box (NIB) kit, as seen in figure 2 
The filter inside was the premium 
“Golden Guardian” model, 
manufactured sometime in the 1960s by 
McCoy Electronics in Mt. Holly Springs, 
PA. Its specified 6 dB bandwidth of 2.7 
kHz is printed on the filter itself. A QST 
ad for McCoy filters was inside the box. 
It was scanned and is shown in figure 3. 

In 1952 Lew McCoy, W1ICP (SK in 
2000), founded the company that bears 
his name. The McCoy product line 
spanned several decades, and consisted 
of quartz crystals, quartz crystal filters, 
crystal ovens, and other frequency 
controlling devices. Lew McCoy was also 
one of the pioneers of amateur radio. He 
authored many articles in QST and CQ 
magazines, and was known for explaining 
technical subjects in practical terms for 
his readers. I had the pleasure of meeting 
Lew at the Ft. Tuthill hamfest in Flagstaff 
in the early 1990s. So like it says on the 
box, and as a tribute to Lew and his many 
contributions to the hobby, I decided to 
name this radio “The Real McCoy.” 
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TECHNICAL DATA 

impedance: 640 Ohms in and 
out (unbalanced to ground) 

Unwanted Side Band Rejection: 

Greater than 5Sdb 

Passband Ripple: +. .6db 


Package Size: 2%,” x 1%)" x 1” 
Price: $42.95 Each 


TECHNICAL DATA 

Tasers 560 Ohms in 
and out 

Unwanted Side Band Rejec: 
tion: Greater than ‘0db 

Passband Ripple: + .5db 

Shape factor: 6 to 20db 
1.21 tol 


Shape factor: 6 to 50db 
1,56 to 1 
Package Size: 1“ x14"x 1" 
pore Price: $32.95 Each 
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Figure 3: A QST Ad for McCoy Filters 


As a way to try something unique and 
different, I packaged the radio into a 
repurposed cabinet and chassis from a 
parted-out Tektronix 465B oscilloscope. 
Construction was a real challenge, 
particularly in the areas of parts layout 
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tradeoffs, thermal management, and 
shielding. One of my goals was to achieve 
a symmetrical and pleasing arrangement 
of front panel controls. Another was to 
include a built-in power supply, which 
was made possible by use of a modern 
toroid power transformer that just fits at 
the rear of the chassis. The completed 
radio weighs in at 24 pounds.. 

Locating all tubes in the center of the 
chassis allows easy access to point to 
point wiring, and provides optimal 
cooling via a small fan mounted on the 
rear panel. With this arrangement, 
cooling air is drawn in through the 
original vent holes at the sides and bottom 
of the cabinet front, flows down the 
center of the U-shaped chassis frame over 
the tubes, and is exhausted at the rear by 
the fan. The power amplifier (PA) tubes 
are directly in front of the fan, where they 
see maximum airflow. The variable 
frequency oscillator (VFO) tube and 
associated components are at the very 
front of the radio, where they pick up the 
least amount of heat from other tubes 
and components. 

The VFO is a stable Colpitts circuit I 
have employed many times in my other 
homebrew radios. It covers the classic 
range of 5.0 to 5.5 MHz, and uses vintage 
components from WWII ARC-5 
transmitters. The VFO output is mixed 
with the 9.0 MHz SSB intermediate 
frequency (IF) to produce the desired 80/ 
75 meter output. A large six digit LED 
counter/display module shows the 
transmitter frequency to a nominal 
accuracy of +10 Hz. 

The PA uses a pair of 6883s, which are 
identical to 6146s with the exception of 
12.6 volt heaters. These tubes are 
generally less expensive than 6146s. 

The radio incorporates a number of 
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features to optimize performance and 
functionality, including: 

¢ Push-to-talk (PTT) switching at 
microphone connector, 

e Built-in antenna relay, 

* Relay switching for linear amplifier and 
recelver muting, 

e Automatic Level Control (ALC), 

¢ Provision for linear amplifier ALC 
input, 

¢ Metering of PA plate current and ALC 
action, 

¢ Frequency spotting switch and advisory 
LED; | 

¢ Built-in tone oscillator for tune-up, 

* Original Tektronix multi-position 
handle and new cord-wrap feet. 

Overall performance is comparable to 
most commercial vacuum tube SSB 
transmitters built during the 1960s and 
early 1970s. 

Physical Layout 

Just like the original Tektronix scope, 
the carrying handle can be positioned to 
prop up the front of the radio or moved 
out of the way as desired. To do this, the 
radio can be set vertically on its cord 
wrap feet at the rear, and the sides of the 
handle pushed in to allow rotation and 
locking to any of several positions. 

New front and rear panels were 
fabricated from blank .062" aluminum 
sheet. The front panel controls and 
switches are shown in figure 4. The front 
panel microphone connector is a standard 
four pin configuration used on some 
vintage SSB radios (e.g., Drake TR-5 
and TR-7, Galaxy V), and is shown in 
figure 5. 

The station interconnects on the rear 
panel are shown in figure 6. SO-239 
jacks are provided for RF output and 
receiver antenna coax cables. RCA jacks 
are used for linear amplifier ALC, linear 
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amplifier transmit/receive (T/R) 
switching, and receiver muting. 

The linear ALC jack accepts a negative 
going voltage to reduce transmitter 
output. When properly implemented, the 
linear ALC voltage will control the 
transmitter output. 

The muting line is grounded in receive 
and opened in transmit. The receiver is 
normally placed in standby mode for T/ 
R switching to occur. The linear T/R 


relay line is grounded in transmit and 
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Figure 5: Front Panel Mic Connector 


opened on receive. These two lines share 
Ene same: relay. contact “set. since, the 
grounded states are mutually exclusive. 
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Figure 6: Rear Panel Connections 
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The compression trimmer above the 
coax connectors allows coarse adjustment 
of the PA loading capacitance. The two 
potentiometers on the upper left are used 
to zero the meter in the ALC position and 
set idle PA plate current. 


20 e1ect 


Figure 7: Chassis Top View 


ead 


Figures 7 through 10 show the 
locations of major components on the 
three sides of the U shaped chassis. The 
red arrow callouts identify parts by 
reference designators shown on the figure 
12 schematics. Visible in all these photos 


is a groove around the perimeter of the 
front die cast frame. There is a similar 
groove in the original plastic frame that 
fits over the rear of the chassis when the 
cabinet is installed. These grooves contain 


Figure 8: Chassis Bottom View 


embedded electromagnetic interference 
(EMI) gaskets that ground the cabinet to 
the chassis at the front and rear, just as in 
the original scope. 

Looking at the top of the radio in 
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Figure 9: Chassis Left Side View 
figure 7, the display mixer Ul and casting directly behind the display 
associated circuitry is assembled on a = module. 
dual in-line package (DIP) prototype VFO components V6, L8 and C9 are 
circuit board mounted to the front panel —s mounted at the right front of the chassis. 
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Figure 10: Chassis Right Side View 
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VG is not shielded to provide better heat 
dissipation. C9 was mounted vertically 
to provide the best position of the main 
tuning knob. Because of space constraints, 
it was not practical to shield L8. As a 
result, this coil is very sensitive to metal 
objects moving in proximity to it or not 
securely grounded. These can cause 
changes in frequency. It was found that 
the very thin metal used in the Tektronix 
cabinet would flex when pressed at the 
top and cause frequency shifts. Soa shield 
is mounted across the top of the chassis to 
isolate the cabinet from VFO circuitry. 
There is a second shield mounted over 
the PA compartment. Both are made 
from .062" perforated aluminum sheet, 
and have been removed for the figure 7 
photo. When in place, these shields 
complete a box structure for the U-shaped 
chassis, thereby increasing structural and 
torsional rigidity. Other modifications 
to improve mechanical and electrical 
stability involved changing to a fiberglass 
shaft for the main frequency control, and 
adding a spring loaded wiper contact 
right under C9’s input shaft to ensure a 
stable ground at this point. 

A black heat dissipating shield is used 
on driver V7. A piece of perforated sheet 
was mounted to the bottom of the PA 
compartment over the two large oval 
holes in the original chassis. This provided 
a ventilated surface to mount the sockets 
for PA tubes V9 and V10. A vertical piece 
of perforated sheet in front of V9 
completes the PA compartment and 
separates it from the low level circuits. 
The cooling fan is a 3.25 inch, 12 VDC 
unit mounted to the rear panel over the 
hole that originally housed the scope’s 
CRT socket. This hole had to be enlarged 
to fit the fan properly. 

Figure 8 shows the underside of the 
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horizontal chassis section. White Teflon 

wire was used throughout, and was zip- 

tied into bundles after construction was 

completed. Standoffs provide tie points 
for most circuit components and wiring. 

Toroid coils and associated ceramic 

trimmers are mounted to small pieces of 
fiberglass board, which are in turn 

mounted to the chassis on aluminum 

standoffs. A helical cut flexible coupling 

is used to connect the main tuning shaft 

to C9. Millen flexible couplings are used 

for the fiberglass shaft extensions on C8, 

C9 and C11 that come out of the front 

panel. 

The high and low B+ rectifier diodes, 
filter capacitors and bleeder resistors are 
mounted inside the compartment that 
originally housed the scope’s high voltage 
power supply. A shield (removed for the 
photo) is mounted over this compartment 
to prevent accidental contact with the 
high voltages inside. At the rear of the 
chassis are the +12 VDC rectifier, filter 
capacitor and U2 voltage regulator. 

There are two small parts modules 
mounted to the chassis bottom that were 
repurposed from scrapped ARC-5 
receivers. The one next to V3 contains 
the phase shift circuit for the tone 
oscillator. The module between V9 and 
V10 contains the ALC circuitry. 

In figure 9, it can be seen that T2 is 
mounted to the front panel casting. This 
is a typical example of how several 
components had to be mounted wherever 
there was space to do so. The 9 MHz 
carrier oscillator and balanced modulator 
circuits are in the lower right section of 
this picture. These circuits are shielded 
with pieces of .062" perforated sheet. 
There are access holes in the left side of 
the cabinet (visible in figure 1) to allow 


adjustment of C1, C2 and C3 with the 
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Figure 11: Block Diagram 


cabinet installed. The edges of the two 
shields over the top of the chassis frame 
described earlier can be seen in this 
picture. Carrier balance pot R5 is 
mounted away from the chassis on a 
bracket so that its shaft can be extended 
and brought out the front panel. The 
shaft and couplings were repurposed from 
the original scope. 

The rear section of the left side panel of 
the chassis contains the output pi-network 
components and filter choke L9. PA 
loading capacitor C11 is a 365 pF unit, 
and is the largest that could be fit here 
because, *ots the ‘trectifier/filter 
compartment behind it. The C12 coarse 
loading capacitor in parallel with C11 is 
mounted to the rear panel. A piece of 
RG-58 coax connects C11 to relay K2 
and C12. 

Turning to figure 10, C9 is securely 
mounted to the right side panel of the 
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chassis. A piece of .062" perforated sheet 
issanounted under, G9 to furthers 
strengthen the installation. The rear 
section of C8 is thoroughly shielded on 
both sides to prevent coupling between 
the 12BY7 driver’s grid and plate circuits. 
This view also clearly shows how toroid 
power transformer T1 just fits into the 
radio. 
Circuit Description and Design Details 
Refer to the block diagram in figure 11 
and the schematics in figures 12a and 
12b for the following discussion. 
V1Aand V1B amplify the microphone 
signal at J1. Use of a high impedance 
microphone is required. A low pass filter 
on the input to V1A’s grid filters out any 
RF coming in from the microphone. 
When S1 is in the OP position, amplified 
microphone audio at the plate of V1B is 
applied through $1D across MIC GAIN 
pot R1. When S1 isin the TUNE position 
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Figure 12a: Schematic Sheet 1 
and S2 is in the OP position, tone at V3’s plate is applied to R1 through 
oscillator V3 is enabled by grounding its §1D. T.O. ADJUST pot R4 is set to 


cathode. The resulting audio outputtone = produce maximum tone amplitude 
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Figure 12b: Schematic Sheet 2 


consistent with the best waveform. V2A 
is a cathode follower that provides low 
impedance audio drive to the balanced 
modulator. Its output voltage is set by 
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Rile 

V2B is the 9.0 MHz carrier oscillator. 
Crystal Y1 places the carrier at the high 
end of the FL1 filter passband, thereby 
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allowing the lower sideband to pass 
through. Cl trims the frequency of Y1, 
and determines where the carrier is placed 
relative to the filter slope. Y2 is plugged 


into a dummy socket below Y1 because it. 


came with the filter kit and should stay 
with it. Its terminals are shorted together 
to prevent any adverse effects from series 
resonances. 

Output of V2B is resonated in a tank 
circuit and fed to the balanced modulator 
circuit from a link on L1. C2 adjusts the 
tank circuit to resonance. The balanced 
modulator is a ring diode type employing 
four silicon diodes. The carrier voltage is 
coupled to R5, which is adjusted for best 
carrier suppression. The two 360 ohm 
resistors across R5 create a vernier 
arrangement to facilitate carrier null 
adjustment. The plate circuit of V2B is 
thoroughly decoupled to keep the carrier 
out of other circuits for best suppression. 
A sample of the 9.0 MHz carrier is picked 
off the L1 link and sent to the display 
mixer. 

The V2B carrier oscillator is operated 
from 225 volts B+ to produce a high 
enough RF voltage to properly switch the 
diodes in the ring. This is necessary to 
reduce audio distortion in a diode 
modulator. Because the oscillator is crystal 
controlled, changes in B+ voltage cause 
only very minor frequency changes. 

Output of the balanced modulator is 
coupled to filter FL1 through L2, which 
is broadly resonated by the 160 pF 
Capacitor across it. C3 compensates for 
Capacitive imbalances in the circuit for 
optimum carrier suppression. 

The only technical data I had for the 
filter was the figure 3 ad packed inside 
the box. This specifies the input and 
output impedance of FL1 as 640 ohms, 
unbalanced. Accordingly, 620 ohm 
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resistors were connected across the filter 
to provide a proper match. 

Output of FL1 is coupled to IF 
amplifier V4 through L3. C4 resonates 
this circuit. Because the gain of V4 is very 
high, it was found necessary to shield L3 
and C4, and run a shield between V2B 
and V4 circuits. This eliminated pick up 
of stray carrier signals that were 
preventing adequate carrier suppression. 
Some say that toroid coils like the ones 
used throughout this radio are self- 
shielding, such that external shields are 
not required. While that may be true for 
low voltage, low impedance solid state 
circuits, I have found it is not always the 
case in high gain vacuum tube circuits. 
RF voltages across a coil in a plate tank 
circuit can exceed 100 volts peak-to- 
peak (Vp-p) at resonance, which can 
couple into typically high input 
impedances nearby. Although they are 
several inches apart, there was enough 
coupling between L1 and L3 to cause 
carrier suppression problems, which were 
very confusing and hard to troubleshoot 
at first. Without the shields I could just 
wave my hand around the circuits and 
see the carrier suppression go south. 
Decoupling V2B’s plate with a choke 
also helped immensely. With these 
modifications in place and careful 
adjustment, carrier suppression exceeds 
50 dB. 

V4 amplifies the 9.0 MHz SSB signal 
and applies it to one of the grids in mixer 
V5 through L4. C5 resonates the tank 
circuit. The other grid in V5 receives a 
5.0 to 5.5 MHz RF voltage from VFO 
tube V6. Mixing action takes place in V5 
as a result of common cathode and plate 
connections. Note that the single 
conversion scheme used in this radio 
does not cause a sideband inversion. The 
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resulting 3.5 to 4.0 MHz difference signal 
at V5 plates is filtered in the tank circuit 
and applied to the grid of driver tube V7. 
C8 is a dual section capacitor used to 
resonate tank circuits in the grid and 
plate of V7 to the operating frequency. 
C6 is used to compensate for differences 
in the two tank circuits and provide 
tracking across the 80/75 meter band. 

Worst case spurious emission occurs at 
4.0 MHz output frequency. Here the 
VFOMiseonly 1.0°8MHz higher at 5.0 
MHz, so the level of this spurious signal 
at the RF OUT connector depends on 
the selectivity of L5, L6 and L7 tank 
circuits. Measurements show that when 
the transmitter is properly tuned for 4.0 
MHz output, the maximum RF voltage 
appearing across a 50 ohm dummy load 
is 200 Volts peak-peak at 100 watts PEP, 
as observed on an oscilloscope (a 
Tektronix 465B of course!). With the 
carrier nulled and MIC GAIN set full 
CCW, the residual RF output on the 
scope is about .7 Volts peak-peak. This 
level is entirely due to the 5.0 MHz VFO 
signal, and is about -49 dB down from 
the desired single tone output at 4.0 
MHz. If this were referenced to a two 
tone signal, the value would be reduced 
by 6 dB to -43 dB. As the transmitter’s 
output frequency is decreased the spread 
between VFO and desired signal 
increases, so the level of the spurious 
signal decreases. It is less than .05 Volts 
peak-peak at 3.5 MHz. External 
selectivity provided by a linear amplifier, 
antenna tuner and antenna itself will 
provide additional rejection of the VFO 
signal. 

Driver V7 amplifies the desired SSB 
signal to a level of 100 Volts peak-peak 
and applies it to the grids of PA tubes V9 
and V10. A sample of RF at the plate of 
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V7 is fed back to the low side of L5 to 
neutralize the driver circuit. Adjustment 
is via C7. 

V9 and V10 bring the SSB signal up to 
a level of 100 watts PEP. They operate 
with nominal 750 volts on their plates, 
with zero-signal plate current set to about 
40 mA by R3. A pi-network is used to 
match the output to a 50 ohm load. C9 
and the 100 pF doorknob capacitor across 
it resonate the plate circuit, while Cll 
and C12 adjust the loading for maximum 
power output. As mentioned earlier, due 
to size and location constraints, C11 is 
only about one third the required 
capacitance for the pi network. To allow 
wider range adjustment, compression 
trimmer C12 is connected across Cll 
and mounted to the rear panel. A sample 
of RF on the plates of V9 and V10 is fed 
to the low side of L6 for neutralization. 
C10 provides the adjustment. 

V6 serves as the VFO tube and is 
connected as a Colpitts oscillator. 
Feedback for oscillation is provided 
through the 560 and 820 pF capacitors 
connected at the cathode. A small 
“antenna” is mounted next to tank coil 
L8 to provide a VFO signal to the display 
mixer. VFO voltage to mixer V5 is taken 
from the cathode of V6. Regulated voltage 
for the plate and screen of V6 is provided 
by V8. In addition, the heater of V6 is 
operated from regulated 12 VDC. These 
features ensure VFO frequency is 
unaffected by changes in AC line or 225 
B+ voltages. 

A 47 pF/N750 capacitor is connected 
across L8 to provide temperature 
compensation for the VFO. Several 
experiments were conducted using 22 
pF, 33 pF and 47 pF capacitors, all N750 
types. Placement of this capacitor was 
also adjusted. The final location is 
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between the base of V6 and the mounting 
frame of L8. Here the capacitor picks up 
a small amount of heat from the tube to 
provide quicker time to stabilization. The 
47 pF value also results in equal lower 
and upper band margins of about 3.433 
and 4.066 MHz respectively. 

Several 120 minute temperature runs 
were conducted from a cold start during 
the experimental phase to select the final 
configuration. A transmitter frequency 
of 3.900 MHz was chosen to be close to 
the Vintage SSB Roundtable’s 3.895 
MHz. Room temperature was around 
70F. Results of the final configuration 
run are shown in figure 13. After a 20 
minute warm up, drift stayed within 60 
Hz over the next 100 minutes. Most 
commercial tube rigs from the era that 
bothered to specify long term drift stated 
it was within 100 Hz “after warm-up,” 
whatever that meant. At any rate, this 
homebrew radio is well within those 
parameters. It’s as good as any tube radio 
gets. 

Complete T/R_ switching is 
accomplished by relays K1 and K2. The 
control logic is designed so that if SPOT/ 
OP switch $2 is in the SPOT position, 


K1 and K2 cannot be energized and no 


Real McCoy VFO Drift Test 
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RF can be transmitted. The tone oscillator 
is also inhibited in SPOT mode to prevent 
spotting on the tone oscillator instead of 
the carrier. 

If SPOT/OP switch S2 is in the OP 
position, K1’s coil can be energized by 
grounding the PTT line or setting TUNE/ 
OP switch S1 to TUNE. The PTT line 
has 12 VDC on it in standby and is 
grounded for transmit. In transmit, about 
75 mA of relay coil current will sink 
through the PTT line. 

K1’s four contact sets (or poles) perform 
the following functions when its coil is 
energized for transmit: 
¢ Contact set A connects the meter to the 
cathode of V4 when the meter switch is 
in the ALC position. This keeps the meter 
from pegging full scale in the receive 
position, which removes V4’s screen 
voltage and causes its cathode voltage to 
go to zero. 
¢ Contact set B applies B+ to the screens 
of V4, V7, V9 and V10 to make them 
active. 
¢ Contact set C removes the ground from 
the ALC line. 
¢ Contact set D applies +12 VDC to the 
coil of antenna relay K2 to energize it to 
the transmit state. 

As with Kl, K2 
cannot be energized 
in the SPOT mode. 
When K2’s coil is 
energized for 
transmit, its two 
contact sets perform 
the following 
functions: 

« Contact senna 
switches the rear 
panel ground states 


Figure 13: VFO 
Drift Test 
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from receiver mute to linear T/R relay. 

* Contact set B switches the antenna 
(labeled RF OUT) from the receiver input 
to the transmitter output. 

TUNE/OP switch S1 has four contact 
sets that perform the following functions 
in the TUNE position: 
¢ Contact set A grounds the ALC line for 
tune up. 
¢e Contact set B grounds K1’s coil, 
enabling it when not in SPOT mode. 

e Contact set C grounds the cathode of 
V4 when not in SPOT mode, turning on 
the tone oscillator. 
¢ Contact set D switches audio input to 
V2B from the microphone amplifier to 
the tone oscillator. 

SPOT/OP switch S2 has three contact 
sets that perform the following functions 
in the SPOT position: 
¢ Contact set A applies B+ to the screens 
of V4, V7, V9 and V10 to make them 
active. A 4.7k ohm resistor is inserted in 
series with the B+ to limit screen voltages 
and PA plate current in SPOT mode. 
¢ Contact set B removes the ground from 
the tone oscillator circuit, thereby 
preventing it from operating in the TUNE 
mode. 
¢ Contact set C removes +12 DC from 
K1’s coil and applies it to the amber LED 
to remind the operator that SPOT mode 
is on. 

The ALC circuit consisting of the two 
1N4148 diodes and associated 
components is based on the Heathkit SB 
series of radios. PA control grid current 
and screen voltage vary at audio 
frequencies when the tubes are driven 
into saturation on voice peaks. These 
pulses are rectified by the voltage doubler 
formed by the two diodes, filtered for fast 
attack and hang time characteristics, and 


then applied to the control grids of V4 
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and V7. ALC from a linear can also be 
applied at J4. Applying ALC to the V7 
driver is somewhat unusual, but does not 
cause any issues. One of the problems 
with a single conversion radio like this is 
that there is normally only one IF stage 
(V4 in this case) that can be controlled 
withy ALG, "Vhis limits themaAle 
effectiveness. Applying ALC to the driver 
helps improve this situation. 

The meter circuits are conventional. 
The meter was found in the “junque” 
box, and appears to be from an old CB 
radio. Its small size and vertical 
orientation fit the available “real estate” 
nicely. Tests indicated its basic meter 
movement is approximately 250 pa full 
scale. It was carefully disassembled and 
fitted with a new custom scale. 

PA current at the cathodes of V9 and 
V10 creates a voltage across the 1.0 ohm 
resistor. This voltage is scaled to 250 mA 
at half deflection by a 2.2k ohm series 
resistor, and applied to the positive 
terminal of the meter when S3 is in the 
PLATE position. The negative terminal 
is grounded. 

In the ALC position of S3, voltage at 
the cathode of V4 is applied to the 
negative terminal of the meter through a 
1k ohm series resistor when K1 is 
energized. A balancing voltage from R2 
is applied to the positive terminal of the 
meter. When no ALC voltage is present, 
R2 is adjusted to match the voltage on 
V4’s cathode, thus causing zero meter 
deflection. When ALC voltage is 
generated, it decreases the voltage at V4’s 
cathode, which causes upward deflection 
of the meter. In the ALC position, a pair 
of 1N270 germanium diodes is connected 
back-to-back across the meter to help 
prevent damage in the event of a gross 
misadjustment of R2, or a failure of V4. 
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The frequency display uses a frequency 
counter/display module acquired from 
MPJA (mpja.com). The front of the LED 
display is covered with a very fine mesh, 
flat black copper screen to prevent RF 
from the display circuits and display mixer 
from leaking out. The mesh was cut from 
an EMI filter screen from the parted out 
oscilloscope’s CRT bezel. It also makes a 
nice optical filter for the LEDs. 

Although the firmware in this module 
is capable of inputting certain types of 
fixed IF offset frequencies, it was 
discovered late in the build that it cannot 
perform the simple fixed IF minus VFO 
calculation needed for this radio. The 
solution was to build a balanced mixer 
circuit to mix the SSB carrier and VFO 
signals, and output only the actual 80/75 
meter transmitted frequency to the 
counter. The mixer uses a vintage, mid- 
1970s MC1496 integrated circuit (U1) 
to do the job. A distinct advantage of this 
modification is that the indicated 
frequency is exact, eliminating any error 
that might be caused by an incorrect IF 
offset number stored in the counter’s 
memory. 

The display mixer circuit used here 
was taken from an old ARRL handbook, 
and is a modification of the design 
appearing in the original Motorola 
datasheet. The mod allows operation from 
a single sided DC supply. U1 has decent 
gain and fairly high input impedances, so 
only very light coupling to the two 
oscillators is required. And the counter 
module is quite sensitive, so high output 
voltage is not needed. 

A balanced mixer was chosen because 
the desired output of 3.5 to 4.0 MHz is 
close to the corresponding VFO input 
frequencies, making it hard to filter out 
the undesired VFO signal across the entire 
band using an ordinary mixer. In the 


balanced mixer used here, the VFO and 
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carrier oscillator signals are suppressed 
in the output. A pi-network filter at the 
output of the mixer also helps to eliminate 
these unwanted signals. 

The heart of the power supply is Tl, a 
modern, 300 volt-ampere (VA) toroid 
transformer from Antek (part number 
AS-3T275). It is very efficient, runs cool, 
and its form factor allows a nice fit at the 
rear of the chassis. The primary windings 
are connected in parallel for 120 VAC 
input, while the secondary windings are 
connected in series. Because these Antek 
transformers use the same color wire for 
their dual windings, you have to be very 
careful to get the correct wires connected 
together for a series connection. 
Otherwise you can inadvertently short 
out a winding (don’task me how I know!). 

The two ends of the high voltage 
secondary windings feed a full wave bridge 
rectifier and capacitor input filter that 
deliver nominal +750 VDC for the PA 
tubes. An “economy” connection to the 
center tap of the high voltage secondary 
windings is configured with a choke input 
filter to produce about +225 VDC B+ for 
the PA screens and low level circuits. 

The low voltage secondary windings 
are configured to provide heater voltages 
to the tubes and other loads as indicated 
on the schematic. Since ample 12.6 VAC 
power was readily available, I decided to 
use 6883s for the PA tubes. Transformer 
T2 is reverse connected and its 120 VAC 
winding half wave rectified and filtered 
to provide grid bias for the PA tubes. 
12.6 VAC power is also half wave 
rectified, filtered and regulated by U2 to 
provide +12 VDC to various circuits in 
the radio. U2 is fastened to a heat sink 
bracket at the rear of the radio that was 
used to mount several series pass 
transistors in the original Tektronix 


scope. ER 
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32nd Annual Hermon Maine 
Hamfest 

e Saturday, June 1, 2019 

¢ Gates open at 6:30 AM for tailgaters 

¢ General admission 8AM 

¢ $5 per person, 12 and under free 

Planned features: 

e VE exams - 9 AM 

¢ Magnetic loop seminar/demo - 9 AM 

-¢ Drone seminar and flight - 10 AM 

*EMMCOMM/AUXCOMM 
meeting - 11 AM 

*QCWA meeting after Hamfest at 
local restaurant 

e FT-8 station in operation 

° QSL award checking 

¢ Vintage rig display 

¢ Great food 

¢ Grand prize - Kenwood TM-281A 
2M rig 

e Other prizes 
50/50 

¢ Good inside area in case of rain 

e Updates at nlme.com 


Contact: Jerry, KIGUP, by email: 
kl gup@roadrunner.com 
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N7RCA 14th Annual Swap Meet 
Minden NV June 1 
e June 1, 2019 
¢ New address for information is: 
www.n7rca.COM 
¢ Last year had over 300 people 
e Contact Brad Hollander, N7RCA 


In the cathode modulation transmitter 
article from ER #359, April 2019, the 
final tube is a 6DQ5, not a 6DK6 as 
shown in figure 4, page 32. In the original 
Heising circuit Phil used two 6DQ5s but 
yanked out the Heising choke and the 
second 6DQ5 modulator for conversion. 
One 6DQ% is correct and was used in the 
circuit as the final amp. 


Full-size, larger schematics for the “Real 
McCoy” transmitter in this month’s issue, 
figures 12a and 12 b, are available from 
Mike Bohn, the 
Bohn48@msn.com. 


author) vat 


ER 
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A National HRO-500 Restoration 
Part 2: The PWO Dial 


By Rob Vincent, K1DFT 
71 Adams Street 
Warwick, RI 02888 


Robvi3@gmail.com 


Last month I described my efforts in 
fixing and restoring the synthesizer for 
the National HRO-500 receiver. This 
month I will describe my trials and 
tribulations of restoring the same receivers 
PWO dial operation. 

If you are fortunate enough your HRO- 
500 PWO dial is operating properly and 
you are happy with its performance. You 
are also very fortunate if the tuning has 
never been removed or if it has, it has 
been reinstalled properly. I will describe 
how I dealt with an HRO-500 dial and 
tuning system that not only installed 
improperly but was severely abused. I 
might add again at this time, if you are 
happy with the way your HRO-500 PWO 
dial tunes and operates then by all means 
leave it alone. The disassembly and 
reassembly of the planetary drive, worm 
gear drive and worm gear bracket and 
adjustment is very involved and is no for 
the faint of heart. It requires considerable 
mechanical ability and an infinite amount 
of patience. But if you have to service this 
dial assembly I hope my experiences 
chronicled in the following paragraphs, 
along with copious amount of drawings 
and pictures, will help and guide you 
through the process. 

First off, let me say that the operation 
of the PWO dial of the HRO-500 is 
much different than previous HRO PWO 
dials. It is two speeds, and secondly the 
gear mechanism is configured much 


differently and because of these 
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differences it must be approached in a 
much different manner. 
Removing Front Panel 

Under no circumstances should you 
ever lay down the HRO-500 face down 
on the PWO dial. This places the entire 
weight of the radio on the receiver tuning 
system and excessive pressure on the 
planetary drive system and worm gear 
bracket and bearings. © 

After you have removed the front panel 
you will notice there is not much room to 
work. You can increase the work area by 
removing the synthesizer drum assembly 
and the dial lock mechanism. See the 
section on removing the synthesizer drum 
assembly. 

You will also remove the dial lock 
assembly as this will also be in the way. I 
do not recommend reinstalling the dial 
lock system. It makes to much drag on 
the tuning. You can return to this section 
when you have removed all the knobs, 
and shaft nuts and washers but not the 
dial lock knob and the PWO dial. 

For removal of the front panel of the 
HRO-500 proceed as follows: 

* Remove all knobs except the PWO 
dial and dial lock knob. Note: Use wood 
blocks of 2x4 cut to 6-10 inch length to 
line side of front panel and the radio to 
prevent excessive weight pressure as 
described above. 

* Remove plate nuts from following 
controls. Use a % inch hollow shaft nut 
driver or a deep well socket. 

1. Audio/RF Gain Control 

2. Band Switch 

3. AGC Threshold Control 

4, Headphone Jack 
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Figures 1, 2 and 3 is the HRO PWO dial 
that was used in previous HROs. 


Figure 2 


¢ Also remove the bushing for the 
function switch and remove the shaft. 

¢ Remove the nut on the dial light’s 
toggle switch. 

Figures 1, 2, and 3, are some of the 
standard right angle 20-1 drives used on 
many HROs from the very first to the 
HRO-60. This is robust design and has 
endured over the past 70+ years. Upon 
inspection one will realize that this is 
basically a rigid one piece housing holding 
the worm drive and capacitor dive gear 
within one assembly. Properly lubricated 
and adjusted, this gear arrangement will 
provide many years of service — as it was 
designed to do. 

Going one step further, figure 4 shows 
a similar design but not quite as robust 
but still adequate for the task at hand. 


Figure 4: A Typical Command Set Worm 
Drive Assembly 


You will also notice that assembly is 


located on a common mounting plate 
with rugged bearings holding the gears 
within precision contact. This gear, as 
some of you will recognize, belongs to 
those very fine series of aircraft command 
receivers that are so popular with military 
hardware collectors. This assembly has 
also provided excellent performance 
under many years of operation in all kind 
of conditions. 

From observing both gear systems it 
appears that the designer deemed it 
important that the precision contact 
between capacitor anti-backlash drive 
gear and the worm gear assembly was 
very important. This now brings us to 


the design used in the HRO-500. 
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The HRO-500 Dial and Gear System 

Refer to figure 5 and 6 as well as figure 
7 for the following description. These 
drawings show a detailed assembly of the 
HRO-500 PWO dial and worm gear 
drive assembly. I have outlined some of 
the problems associated with this 
arrangement as indicated below. 

There are four parts of this system that 
creates problems for the long term 
implementation of the dial and gear 
system used in the HRO-500. 

1. The worm gear bracket is not part of 
the capacitor bracket and therefore the 
mesh of the worm gear to the capacitor 
gear can have considerable variation. This 
will be a function of the height of the 
worm gear bracket. To correct this, the 
worm gear bracket will need to be 
shimmed such that a proper mesh between 
gears will be achieved. If the shim is large 
the worm gear will be to tightly mesh and 
the tuning will be hard and will also drag 
and slip when using fine tuning. If there 
is too much space the tuning will be 
sloppy making it difficult to tune is signals 
properly. This will be particularly 
noticeable when tuning in single side 
band and CW stations. 

2. The worm gear bearing (rear of 
worm gear) has to be properly adjusted 
so that the worm gear will not move 
either for and aft, up and down or side to 
side during rotation. It must be adjusted 
so that the worm gear turns true and 
smoothly. 

3. The planetary mounting bracket 
provides fore and aft alignment of the 
entire planetary gear train. This will also 
provide for the worm gear assembly to 
properly mate with the worm gear bracket 
and be within range of the worm gear 
bearing adjustment. If it is to thick the 
worm gear bearing adjustment will be 


too tight. If is too thin then there will not 
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be enough fore and aft adjustment to 
provide proper engagement and prevent 
movement of the drive gear assembly 
causing intermittent operation and either 
binding or instability of the dial 
movement. 

4, There are two adjustment of the 
planetary drive. One controls the fine 
tuning of the dial. And the other controls 
the window PWO dial movement. The 
front screw coupler controls the fine 
tuning and the rear screw coupler controls 
the PWO window dial movement. The 
tension of this adjustment is provided by 
twist screwing the assemblies together 
till they feel smooth and tight but not to 
tight. Once they have been properly set 
they are locked with set screws located in 
the outer housing. 

There will be an entire section in this 
article that addresses the disassembly, 
cleaning and lubrication and reassembly 
of the planetary drive. 

There are still some of the same 
requirements with the HRO-500 PWO 
dial that are attributed to previous PWO 
dials as used on earlier HROs. This PWO 
dial is the same in that it requires a 20-1 
gear reduction with 500 positions over 
180 degree rotation of the tuning 
capacitor drive gear which is coupled, 
through the planetary reduction drive to 
a worm gear. This means you only utilize 
10 turns of the main dial to rotate the 
window dial through 500 divisions. This 
is your standard worm gear driving an 
anti-backlash split gear coupled to a 
tuning capacitor as I previously outlined. 

The PWO hub is still non-centric and 
must be installed or removed with the 
same mechanical location and precision 
as in the past. It is important to adhere to 
these qualifications in order to achieve 
successful and satisfied outcome. 


Otherwise, frustration will abound and 
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Figure 6: Details of the Main HRO-500 PWO Gear and Dial Assembly 


this will lead to considerable unhappiness. 
Removal of the PWO Dial 

¢ Set PWO dial to “250” Do not move 
dial any further until directed. 

From here on this is where any 
symmetry between previous PWO dials 
and that of the HRO-500 departs. 
Removing the fine tuning knob and 
releasing the springs, there are two of 
them, which hold the number dial 
engaged to the window dial. The window 
dial should easily slide off the hub. Just 
do not rotate the shaft once you have 
removed the window dial until you mark 
the hub. I have found this is best done by 
using a fine pointed punch and making 
an indent at 12 o’clock on the hub. Note: 
this is of course unless some one has 
reassembled the dial ina different location 
on the hub, in which it will become 
evident immediately as you will have 
difficulty removing the PWO outer 
(window) dial from the hub. If this is the 


case then read on and I will explain how 
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you can find that magic place on the hub 
where the dial belongs. Removing the 
retaining washers will allow the removal 
of the number dial. Unlike previous HRO 
dials, the number dial is not physically 
attached to the window dial and does not 
remove as a single unit. 

¢ Remove fine tuning knob 2 set screws. 

¢ Remove set screws (2 each) for PWO 
window dial. (You must move PWO 
window dial to gain access to set screws 

e Retighten the set screw previously 
loosened. Rotate dial to loosen set screw 
and return dial to 250 and loosen 
previously retightened set screw) 

e With needle nose pliers, remove the 
two springs engaging the PWO number 
dial to the PWO window dial. Remove 
first the top spring, then the lower spring. 

¢ Carefully with gentle side to side 
pressure pull the PWO window dial from 
its hub. Mark the hub with a pointed set to 
mark top of hub. 
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e Mark the bottom of the PWO 
window dial “bottom” on the inside 
bottom. 

e Remove springs and place in safe 
place. These are getting very hard to find 
replacements. 

e Remove retaining washer and washers 
and place somewhere safe. 

¢ Remove PWO number dial by sliding 
it off the hub. 

¢ Remove 8 screws, 4 on top and 4 on 
bottom holding the panel to the chassis. 

¢ Gently remove the front panel and 
lay it down on the table in front of the 
receiver. 

During this whole process the PWO 
dial hub should not move until it has 
been marked top of hub. This is important 
as this the proper point for the PWO 
window dial to assure proper alignment. 

¢ Reinstall the nut holding the band 
switch in place. This assures band switch 
alignment while working on the radio. 

When reinstalling the front panel 
remove the band switch nut and set it 
aside. You will only reinstall the front 
panel once you have aligned the VFO 
and reassembled the synthesizer drum. 
You will have to remove the PWO dial 
again (but by now you should be pretty 
confident about this). Just reverse the 
steps for removal and set all the knobs to 
their correct positions on the controls. 
The front panel should slide on easily 
and during this operation be sure to raise 
the chassis off the work area with wooden 
block. 

Synthesizer Drum Removal 

Removal of the synthesizer drum is 
required to work on the capacitor drive 
gear, the worm gear and worm gear 
bracket. You cannot remove the planetary 
gear assembly unless you remove the 
synthesizer drum. 


Before you remove the drum however 
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you should tune the synthesizer for lock 
for Band 4 (10-20 MHz) 12.5 MHz. 
Note the position of 12.5 in the 
synthesizer window. Change to Band 3 
but do not touch the synthesizer lock 
control (4-10 MHz) for lock at 5.5 MHz 
and note the position of 5.5 in the 
synthesizer window. It is important to 
note these positions of lock in the 
windows without touching the synthesizer 
lock except for the initial adjustment for 
lock at either 12.5 or 5.5 MHz. When 
the drum is replaced you can check the 
position in the windows as you switch 
from band 3 to band 4 when adjusted for 
lock on either frequency with just 
switching the band switch. This is one of 
the few places for a properly adjusted 
synthesizer where when adjusted for one 
band and switching to the other the 
synthesizer will lock and the frequency 
will appear in the window. If you are not 
sure what frequency you have set the 
synthesizer to, connect your counter to 
the HFO output connector on the rear 
panel and verify that the synthesizer is 
locking on the correct frequency. You 
can refer to The HRO-500 frequency 
chart figure 18 on page 23 of the HRO- 
500 manual. 

This simple procedure will let you move 
the drum into position with out 
performing a major synthesizer 
realignment. 

To remove the synthesizer drum 
remove the two screws to the right hand 
side of the drum support bracket. 

Loosen the set screw which holds the 
shade in proper position. Set the 
bandswitch to band to band 2. Moving 
the shade and rotating the synthesizer to 
2 MHz and loosen one of the set screws 
that lock the drum in place. Rotate the 
synthesizer to 2.5 MHz and loosen the 


second set screw holding the drum in 
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place. Now slide the entire drum and 
shade together to the right and lift it out 
of the way keeping in mind the indicator 
lamp wire for the lamps within the drum. 
If you want to replace lamps inside the 
drum remove the 2 screws holding the 
shade on the bracket end of the drum, 
slide the shade up the drum and lift away. 
Remove the large nut holding the bracket 
on the drum. Slide it down the lamp 
power wire and slide the washer also. 
Pull the Lucite spacer out and away and 
slide it down the power wire for the 
lamps. At the same time pull the drum 
forward and guide the lamp bracket out 
of the drum from the right side. Set the 
drum aside. See figure 14. The lamps are 
GE #53. That is the only lamp that will 
fit in the lamp holders and still allow the 
bracket to fit inside the drum. Afterwards, 
reassemble the whole procedure in reverse 
and be sure not to loose the two screws 
that hold the shade to the bracket. Tighten 
them to hold the shade in place. (Yes, it 
is a lot of work to replace a couple of 
bulbs) 

When reinstalling the synthesizer drum 
you must be sure to tighten the drum hub 
set screw and align the synthesizer window 
so that 2 or 2.5 MHz is in line for proper 
indication in the front part of the drum. 
Only tighten one of the two screws on 
the drum hub as you will need to do final 
alignment of the synthesizer drum as 
described earlier above. 

Restoring and Rebuilding the 
HRO-500 Dial and Gear System 
To restore the HRO dial and gear 

system will require removal of the 
planetary gear drive, the worm gear drive, 
capacitor anti-backlash drive gear and 
the worm drive bearing bracket. 

If the worm drive bearing bracket is 
not bent, then you can simply clean it up 


and determine if it needs to be shimmed. 
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Figure 14: 
The 0.125 diameter ball bearing is very 
elusive and care much be taken not to 
loose it or you will be spending time 
tacking down a replacement. To remove 
the bracket you will have loosen the 
planetary mounting brackets. There are 
two screws. Do not remove the screws 
completely but only loosen them so that 
the worm drive can move around a bit. 
You will have to set the receiver on its 
right side being careful to move the front 
panel if still attached and the synthesizer 
drum as well. Locate the two screws under 
the receiver and loosen them. This allows 
the bracket to move. Using a long nose 
pair of pliers try and pick out the worm 
drive ball bearing. Set in a safe place 
preferably in a container of some kind. 
Now completely remove the bracket by 
grabbing it with the same long nose pliers 
while completely removing the screws. 
Compare your bracket with figures 7, 8, 
9, and 10. These drawing of the worm 
gear bracket are shown here so you can 
see how it will be modified. On the end 
of the adjustment screw is added 5/16 


hex nut made of brass, which is added to 
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Soldered Brass Hex nut 


For adjustment with 
open end wrench 


Adjustment Screw 


Part of Main Chassis git 


Locking Nut 


oe (Do not loose) 


Ball Bearing 


Worm gear bracket 


a IM 


Worm Drive mounting 
Screws 2 each 


the end were a wrench can be used to 
adjust the tension of the worm end 
bearing. This nut will need to be the 
same thread as the screw (8/32) and will 
need to be soldered or epoxy to the end. 
I suggest you clean the assembly and 
degrease it with acetone or some solvent 
so you get a good bond. Do the same to 
the nut you plan to add on to the end of 
the screw. 

In the above figures I have shown the 
0.125 worm end ball bearing held into 
the adjustment screw socket with lithium 
grease. When you reassemble this bracket 
into the receiver and when the worm gear 
and planetary gear drive is reinstalled 
this will be about the only way you will be 
able to get that darn little ball bearing in 
place. Once you push the planetary drive 
into position it will remain in place so 
you can tighten up and adjust the tension 
on it. With a small wrench that you can 
attach to the 8/32 nut you attached on 
the end of the adjustment screw, Note 
here at this time the inner 8/32 nut is still 
on the inside of the worm bearing bracket 
and will be tightened to lock the 
adjustment screw in place when it is 
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Figure 7: Worm Drive Mounting Bracket Details 


finally adjusted properly. 

At this time also note in figure 10, the 
shims used to set the height of this bracket 
to mesh the worm gear and the anti- 
backlash capacitor drive gear. The shims 
are made from various thicknesses of 
brass and aluminum. You can buy these 
strips of brass stock at most hobby shops. 
It comes is 1, 3 ,4 and 5 mil thickness and 
thicker if you need it. If thicker shims are 
needed as shown here you can use various 
thickness of aluminum sheet where the 
shim is cutout and holes drilled. Do not 
attempt to drill holes in the thin brass 
stock. You can use special drill bits or the 
best way is to punch the holes with a 
common hole punch as used to punch 
paper. Trying to drill out a hole in 2-mil- 
thick brass will just leave a mess and not 
a very round hole. I know as I have tried 
it, and it does not work. 

When you are ready to shim the worm 
drive bracket you will want to use enough 
shims so that you get a nice tight but not 
to tight mesh to the capacitor drive gear. 
This is tedious process. You will have to 
try several various shims before you arrive 
at the proper one. You can tell when you 
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Figures 8 , 9, and 10 are pictures of 
the worm drive bracket. 
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have arrived however as you will not be 
scraping the lubricant (white lithium 
grease in this case) out of the worm gear. 
If you see bright brass in the recess of the 
worm gear you are too tight. If you are 
not scraping any grease out at all you are 
too loose. You want to have it so you 
scrape out a they small amount of grease 
leaving a thin film in the worm recesses 
and the assembly turn smoothly from 
either the window dial rotation or the 
fine tuning rotation. You may have to try 
several iterations before you get it right. 
Of course you will need to tighten the 
worm end bearing adjustment each time. 
It is difficult, tedious work. To add to the 
confusion you will have to also watch the 
adjustment of the fine tuning cup on the 
planetary drive as well as the window dial 
drive cup on the planetary drive. However 
once you get them set for tension and 
pressure you should not have to adjust 
them again providing you set them right 
the first time. “Oh,” you ask how I know 
when they are set right? Tightening the 
fine tune drive cups will put pressure on 
the ball bearings inside the cup. This 
tension will cause the entire planetary 
drive to rotate smoothly with out skipping 
or dragging. I find it is best to adjust to 
the point where it is too tight and then 
back off a bit till it feel smooth. You will 
have to the same thing to the Window 
dial Hub adjustment and the same rules 
apply, adjust it till it is too tight and back 
off. Do not forget to loosen the set screws 
before you begin and after to make 
adjustments to the planetary drive. 

In the section on disassembly, cleaning, 
lubrication and reassembly of the 
planetary drive you will see how all this 
affects the operation. 
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A Compactron-Based Receiver Back End 


Bryant Julstrom, KCOZNG 
julstrom@stcloudstate.edu 


When experimenting with receiver 
front-end circuits—from the antenna to 
the IF strip—it’s useful to have a 
functioning back-end—BFO, detector, 
audio amplifier, and output stage—with 
which to test the radio-frequency bits. I 
set out to build a Compactron-based SSB 
and CW back end for this purpose. The 
resulting unit also includes an S-meter 
and a speaker, and uses only two tubes. 

Compactrons 

General [Electric developed 
Compactrons in the early 1960s to stave 
off, at least for a while, the conversion of 
eobo null V 
semiconductors. They were introduced 
to the amateur community on the last 
page of the July-August, 1960, issue of 
GE Ham News, where they were described 
as economically repackaging existing tube 
types and functions. For example, the 


manufacturing to 


GAL11 contains a 6DT6 sharp-cutoff 
pentodeanda6AQ5. The 6M11 contains 
two 12AT7 triodes and a GEW6 sharp- 
cutoff pentode. Compactrons were 
manufactured in large numbers through 
the 1960s, and many are still available at 
reasonable prices. 
Design 

The circuits that make up the receiver 
back end are derived from three articles 
in QST: by W9BIY and W9IHT in May, 
1960; W5OMxX in January, 1968; and 
W1KLK in February, 1972. The most 
interesting circuit is undoubtedly the 
product detector, which was described in 
the first article mentioned with a 6BN6 
gated-beam discriminator, a tube that 
had been designed for FM service. 

Here, the . productteteeco-mis 
implemented with one-half of a 6Z10. 
The 6Z10 and the similar 6T10 contain 
a 6BN6 and a 6AQ5 beam-power tube. 
As a product detector, the gated-beam 
discriminator provides significant gain; 
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Figure 1: Schematic of the Compactron-based Receiver Back End 
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its output is enough 
to drive directly an 
audio output stage 
that uses the other 
half of the 6Z10. 
That stage’s output 
goes to a small 
speaker, unless the 
user plugs in a pair of 
low-impedance 
mono headphones. 

The second tube in 
the back end is a 
6K10 triple triode. 
Each of its units is 
similar to the triodes 
in a 12AT7. One of 
these is the BFO, a 
straightforward 
Colpitts oscillator. 
The second amplifies the audio signal to 
provide an AGC voltage and to drive the 
S-meter. The third triode forms one side 
of a bridge that controls the S-meter. 

The back end does not contain its own 
power supply; it gets filament voltage 
and B+ from a bench supply. Figure 1 
shows the circuit of the entire unit. 

Construction 

The unit began as a collection of 
experiments, so its circuits were first 
breadboarded, using the perf-board-based 
mechanism I described back in ER 
number 269, October 2011. 

All the parts came from my junk box. 
The chassis was bent up from a piece of 
sheet steel left over from a furnace 
installation. The front panel, bottom 
plate, and cover were made from sheet 
aluminum. The BFO uses a slug-tuned 
coil, from which I removed about 90 
turns. The S-meter is a 0-500pA sealed 
Chinese unit with one of its four 
mounting ears missing. Audio output is 
handled by a multi-impedance 


Figure 2: The completed back end, shown from the back. 


transformer. The speaker is a two-inch 
diameter unit with attached grille. The 
other standard and 
unremarkable. 

Construction was straightforward. 
Parts placement is not critical, and there’s 
plenty of room inside the chassis, though 
wiring is always tight around Compactron 
sockets, where a little planning goes a 


parts are 


long way. 

Figure 2 shows the unit from the back 
and without the enclosure’s top. On the 
rear of the chassis are a 4-pin Jones 
connector for 6.3VAC and B+ of about 
160V; a phono jack for 455 kHz signal 
input; a null adjustment for the product 
detector (about which more below), and 
a second phono jack for AGC output. 

The front panel holds the BFO 
frequency control, an indicator, the 
volume control, and the STBY/ON 
switch as well as the S-meter and its two 
adjustments, the speaker, and a 1/8" 
mono phone jack. The panel is fastened 
to the chassis by the mounting hardware 
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Figure 3: The completed back end unit, shown from the front. 


for the lower controls and two triangular 
brackets. Two small handles share the 
screws that hold the brackets to the panel. 
Labels were made with a Brother label 
maker using black-on-clear tape. Two 
stripes are 1/8" automotive pin-striping. 
Figure 3 shows the finished unit from the 
front. 
Adjustments 

The completed back end requires few 
adjustments. The tuned circuit in the 
BFO must be centered on 455 kHz by 
adjusting the slug-tuned coil. To set the 
null adjustment of the product detector, 
disable the BFO by pulling the 6AK10 
and present the detector with a modulated 
(AM) 455 kHz signal. Adjust the pot for 
minimum output, which should occur 
near the middle of its range, not at either 
extreme. 

The zero set and sensitivity controls 
for the S-meter were brought to the front 
panel and adjusted so that with no signal 


44 Electric Radio Anniversary #360 


the meter is at zero, and a moderately 
strong signal drives the meter to about 
75% of maximum. 

Using It 

Figure 4 shows the back end as part of 
an 80 meter receiver. On the left is an 80 
meter front end with output at 455 kHz 
The unit between it and the back end is 
an IF strip that provides two stages of 
amplification using a GAR11 dual semi- 
remote-cutoff pentode (two 6GM6s). 
The front end determines much of the 
arrangement’s performance, but the back 
end does its job well. Audio derived from 
SSB signals sounds good, with adequate 
volume, and the S-meter responds as it 
should. 

There are many ways in which this 
project could be modified and extended. 
The BFO determines the frequency of 
the signals to which the unit responds; 
that frequency can be changed easily. 
There are other S-meter circuits that will 
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Figure 4: The back end unit (right) shown as part of an 80 meter receiver. 
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work well here, and a 0-l1mA movement 
would be fine. The diodes following the 
S-meter amplifier are 1N4001s because I 
had them; 1N914s should work, too. An 
appropriately marked meter would be 
nice, as would a noise limiter. 

The unit could contain its own power 
supply; its B+ current demands are 
modest, though the tubes’ filaments 
together require 1.85A. The mixer 
requires a gated beam discriminator, but 
the other sections are not critical. A variety 
of tubes, both Compactrons and other 
types, could be used. An AM detector 
(and additional audio stage) could be 
included, or a similar device could be 
made specifically for AM. 

In any form, a back end like this is a 
handy tool when tinkering with the other 
parts of a receiver. 
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The GE Compactron was introduced in 
the October 1960 issue of Electronics 
World magazine. 
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Refurbishment of a Simple Homebrew Regen 
Receiver 


By Mike Bittner, WO6MAB | 
Palos Verdes Peninsula, CA 


mmab@cox.net 


I found the little 1-tube radio, shown 
in figure 1, at an antique radio swap meet 
and was attracted to it by the National 
Type BM (Midget Type B) dial on its 
front panel. I needed one of these 
National dials for another project and 
since they are very hard to find, I was 
happy to find one on this radio with a 
very reasonable price for the whole set. 
But apart from that, this little jewel 
seemed worth restoring, so here is a 
summary of my efforts at getting it 
working. 


Getting Started 
The first order of business was cleaning 
off all the dust and grime from its wooden 
baseboard and various components using 


a soft brush and compressed air. Then, 
after a careful inspection for any damaged 
components and possible safety issues, I 
made a wiring diagram of the set. I also 
decided that, wherever inappropriate flat- 
head wood screws and Phillips-head 
screws where found, they would be 
replaced with binder-head or round-head 
wood screws, as required, throughout the 
refurbishment process. . 
Notes on Fixing the Terminal Strip 
and Other Safety Issues 

As found, the set was reasonably well 
constructed ona plywood baseboard. But 
its power terminal strip was damaged 
and mounted dangerously close to the 
terminals of the tube socket. Also, it had 
no ground terminal, no phone jack, and 
a terminal on the power strip was used 
for connecting the antenna. 

¢ Removed all wires from the broken 


ss 


Figure 1: The set’s controls are, from left to right; bandset, bandspread, standby 
switch, and regeneration. Its attractive blue hammertone-finished, curved metal 
panel must have been removed from the cabinet of some other unknown equipment. 
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Figure 2, Schematic Diagram of the Refurbished Regen: The plug-in coil is wound 
ona 1-11/32 inches diameter, 4-pin tube base with 5 turns of #22 DCC wire for the 
tuning coil, and one turn of the same wire for the tickler coil, spaced 1/8 inch from 


the cold end of the tuning coil. 


terminal strip and removed it from the 
baseboard. Then, after cutting it down to 
4 terminals (this removes the damaged 
end), reinstalled it on the baseboard, 4 
inch back from its original position, to 
prevent it from shorting against the tube 
socket terminals as it had been doing. 

¢ Repositioned bandspread capacitor 
3/8 inch forward to prevent it from 
shorting against the top of the RFC and 
bumping against the tube as it had been 
doing. 

¢ Install new solder lugs on the inboard 
side of the terminal strip and replace all 
wires from pins 1, 4 and 5 on the tube 
socket with new wires to solder lugs 2, 3 
and 4 on the terminal strip. Also, for 
hum reduction, rerouted pilot-light wires 
away from grid wiring and reconnect 
them to lugs 3 and 4 on the terminal 
strip. 

Antenna and Ground Connections 

¢ Installed new Fahnestock clips on 
the baseboard for antenna and ground. 
Rerouted the existing antenna connection 
wire on Cl to the antenna Fahnestock 


clip. Then soldered in a wire from the 
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frame of C4 to the ground Fahnestock 
clip. 
Phone Jack 

e Removed a standby switch and 
replaced with a refurbished phone jack. 
Installed new B+ wire from pin 1 on the 
terminal strip direct to the “P” terminal 
on the output transformer. Removed 
existing phono cable from output 
transformer and replaced with new wiring 
to newly installed phone jack. 

Dial 

¢ Removed National Type BM dial. 
Note: This step is not necessary for 
refurbishment as the existing dial is ideal 
for this application, but reuse of this dial 
is the reason I bought this radio in the 
first place. 

¢ Added % inch bushing through the 
front panel for bandspread shaft and 
install an insulated %4 inch extension 
shaft to the band spread capacitor’s 
existing shaft coupling. Then install a 
refurbished Freed-Eismann dial or any 
dial with either a reduction drive or, at 
least, a large diameter knob for ease of 
tuning. 
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Knobs 

¢ Removed existing bar knobs and 
replace with new-old-stock, round, 
knobs. In this process, replaced the 
original, mismatched dial plates with 
NOS matching ones. Note: human 
factors guides indicate that bar knobs 
should be used for discrete-position 
controls, such as rotary switches, while 
round knobs should be used for 
Continuous - CONEfOlss such as 
potentiometers and variable capacitors. 

Power Cable 

The original white colored power cable 
wires had spade lugs on one end, for 
connection to a power supply, and just a 
half-inch of insulation removed from the 
other end for connection to the terminal 
strip. I decided to leave them this way, 
but to avoid errors while connecting to a 


power supply, I color coded each end of 
each wire with “magic markers:” red for 
B+, black for B-, and brown for heater. 
Testing 

Initial testing revealed the regeneration 
to be uncontrollable throughout the 
tuning range. Consequently, I had to 
experiment with the number of turns on 
the tickler coil and B+ voltage to find the 
combination that gave smoothest 
regeneration control over the full tuning 
range. The “sweet spot” was found with 
the tickler coil cut down from 4 turns to 
1 turn and 180 volts B+. The tuning 
range turned out to be 6.6 through 16 
MHz. This varied slightly with antenna 
length and coupling. 

Next, experiment with antenna length 
and coupling for best reception. The set 
would not work with direct connection 


Figure 3: This view shows the refurbished set with new phone jack, repositioned and 
repaired terminal strip and bandspread capacitor, new wiring, revised tickler coil, 
new antenna and ground clips and color coded power cable. 
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Figure 4: This front panel of the refurbished set has NOS round knobs replacing the 
original bar knobs, new phone jack installed in place of the original standby switch, 
and a refurbished Fried-Eismann bandspread dial replacing the original National 


Type BM dial. 


to a long long-wire antenna regardless of 
coupling capacitor (Cl) setting but 
worked best with a gimmick capacitor 
connection to same. Also works well with 
short antenna (3 to 10 feet) and coupling 
adjusted as required. The use of parallel 
connected dual mica compression 
capacitors for Cl is a bit unusual. If 
connected in series, they might provide 
sufficient capacitance range to allow use 
of a long-wire antenna without the need 
for a gimmick capacitor. However, I did 
not try this. The ground connection 
turned out to be essential as there were 
hand capacity problems without it, and 
none with it. 
Final Thoughts 

Getting this set working was a fun 
experience. As refurbished, this simple, 
1-tube regen works well and is an ideal 
beginner’s project as it is easily built ona 
wooden board and its few parts are not 
difficult to find at swap meets, and even 
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on-line, for reasonable prices. The fancy 
metal panel is not necessary. For simple 
radios like this, I usually use a wooden 
panel, such as a cigar box top, with a 
sheet of kitchen aluminum foil glued to 
its back, and the foil connected to ground 
via the shaft bushings of the grounded 
capacitor frames. Its frequency range can 
be extended to include the AM broadcast 
band through 18 MHz with suitable coils 
wound on regular plug-in coil forms, old 
tube bases or even plastic pill bottles. 
Data and procedures for winding such 
coils can be found on-line. The enjoyment 
of tuning through the short wave bands 
is most appreciated when done with a 
radio that you have built yourself and 
radios with just a few parts, such as this 
one, provide the most “bang for the buck.” 


EM 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for | 
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How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
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Bid Now! Online From Anywhere 
HAM Radio Auctions 


Online Only Auctions in Multiple Sessions 
Complete collection of HAM radios belonging to Dr. Harold Guretzky. This is 
the beginning of a series of sales. Items include Sunair amplifier; Johnson Viking 
Adventurer transmitters; Collins components; Gonset receivers; JRC receiver; 
Eldico components; Barker & Williamson (B&W) transmitter; RF Communications 
transceiver; Clegg transceivers and more. 

Preview available Monday-Friday 9am -3pm by appointment only or online 24 

hours. Shipping can be arranged. Complete details & photos: 


AA Rauctions.com 


iat. Absolute Auctions & Realty, Inc. ¢ 45 South Avenue ¢ Pleasant Valley, NY 12569 
Se An Be Phone: (845) 635-3169 ¢ info@aarauctions.com ¢ AARauctions.com ¢# AARbids.com 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: PRC-6, PRC-10, PRC-25, 
PRC-77, AM-598 Power unit for PRC-10. 
WildbillKOIKP @aOl.com, 303-229-4611 


FOR SALE: SX-110 and matching R48A 
speaker. Try before buy. Pick up only. 
$180. Brian, K9VKY, My callsign atqrz.com 


FOR SALE: Parting out RCA BTA-250L & 
Elcom/Sparta 707 (1kW) AM transmitters. 
Dennis, W771 h@? 
dennisgilliam@gmail.com or 602-710- 
0803 

FOR SALE: Old Link mobile VHF 
transmitter. $100 plus shipping or pickup. 
Bill, WB4KFO, 
BLUEMAX107 @HOTMAIL.COM 


FOR SALE: Johnson Viking Invader 2000 
with power supply, untested condition, 
pick-up only. Rick NN2K 607-206-5666 
nn2k51@gmail.com 


FREE: To give away a non-working TCK- 
7 Navy transmitter. Pickup only. Rod 
W5CZ 303 324 2725, rod@ema3d.com 


FREE: Two good quality SX-28 reprint 
manuals, 1941 SX-28 from Hallicrafters 
and AN/GRR-2 (SX-28A) TM 11-874, 1944. 
Both for $8 flat rate priority shipping. Ray, 
NODMS, Ray@ERmag.com, 720-924- 
0171 


FOR SALE: Early Electronic Books 
Handbooks Some From 1930 Magazines 
Arc, 73, Qst, Pop Electronics. Call 
HOWARD 301-320-3028 


FOR SALE: Brand new in the box Clevite 
Brush crystal headphones. Pics upon 
request. $45.00. wihfn@arrl.net 978- 
422-7194 


FREE: QST’s: 1948-1961, most complete 
years, most good condition. Just pay 
shipping. Ron Lockwood KB1JHW 78 
Pond Rd. Mt. Vernon, Me 04352 207-293- 
3150 riclwood @roadrunner.com 

FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
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908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 

FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 


www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5JV, 
W5JV @hotmail.com 


FOR SALE/SWAP: Handbooks: ARRL, 
RSGB: Editors & Engineers; Catalogs: 
Allied, Lafayette, B.A., Walter Ashe, WRL; 
Magazines: QST, 73, CQ, Ham Radio, 
Popular Electronics, Radio News. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
351-5536, ni4q@juno.com 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 
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National World War IJ Museum? 


new look! 


59. What could be easier? 


SAUL TIPHASE 


EQUIPMENT j 1247 W. Belmont Ave. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 
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W9DYV’s Amateur Radio Symposium 
July 19-21 in Slidell, Louisiana 


New Venue-Expanded Topics-Boneyard/Tailgating 

Interested in the full spectrum of vintage HF SSB/AM radio rig restoration, electron tubes, 
homebrew rig construction and even SDR? Looking for just a good old-fashioned summertime 
hamfest/boneyard? Or an XYL-sanctioned opportunity to visit New Orleans and the 


Here’s a can’t-miss event, just for you! 

Over the past six years, boatanchor radio enthusiasts have made their annual pilgrimage 
to Jonesborough, Tennessee and the home of Single Sideband Radio Pioneer, Wes Schum 
(W9DYV) for a weekend of vintage radio history, homebuilt gear demonstrations, and radio 
restoration hints and kinks. Now, we’re taking the show on the road and with an exciting 


Beginning on July 19th, a full two-days of technical and homebrew equipment seminars 
await you, coupled with an exciting hamfest hosted by the Ozone Amateur Radio Club to 
trade and hunt for radio treasures. Do you have a new tube or solid-state rig in the works? 
Get it finished and tell us all about it! Lots of enthusiasts would welcome hearing your design 
ideas, construction insight and past experiences. By sharing ideas, this is how we can make 
this wonderful hobby a bit more fulfilling for old experimenters and newcomers, alike. 

Worried about South Louisiana’s summer heat? Don’t fret — this indoor hamfest is fully 
airconditioned as are our symposium’s meeting rooms at the Slidell LaQuinta host hotel. Like 
the great outdoors? The fest’s John Slidell Park site has plenty of room for outdoor tailgating, 
too! Enjoy good food? Past W9DYV events have routinely knocked the cover off the ball when 
it comes to night-time cuisine and libations — electronic creativity requires proper nutrition! 
Getting here is a snap, too — Slidell is at the intersection of Interstate Highways 10, 12 and 


Save the dates, send your presentation topics to us now, and keep those soldering irons 
hot! Check the Central Electronics (www.ce-multiphase.com) and the Ozone Amateur Radio 
Club (www.w5sla.net) websites as event information, presentation schedules and hotel 
registration information will be posted soon. 


Central Electronica. Tue. 


Chicago 13, Mlingis 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 


258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


http:// 
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UHF & More 


RF Connectors & Gadgets 
www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C- DIN- FME -N-SMA- TNC - 


Attenuators - Loads & Terminations- Component Parts- 
Hardware-Mic & Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hifi amps, circa 1958. Mike Zuccaro, 
858-271-8294 


WANTED: Collins 4:1 Vernier knob, 
complete. Roger, w7kvt@centurylink.net, 
503-632-3289 

WANTED: Book by Bruce Vaughan, 
“Surviving Technology.” Dave, W6DHK, 
805-909-9007, leave msg, 
dkiech @ sbcglobal.net 

WANTED Gonset G-76 AC Power Supply 
Mode; 13349 in ANY condition. Bob Davis, 
Al4GE, 334-275-8292 
beepbeep49 @bellsouth.net 

WANTED: General Radio 1806A VTVM, 
working or not. Bob Dew, Covington, GA. 
rcdew @att.net, 404-277-8797 Thanks! 


WANTED: 75A-1 for restoration. Any 
condition, non-working OK. Roger, 
w7/kvt@centurylink.net. 503-623-3289 


on the BFO. 
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SSB Adapters from Treetop Circuits 
° Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

¢ Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 
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WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: 500 Hz Dave Curry Longwave 
Products filter for RS390A. Roger, 
w7kvt@centurylink.net, 503-623-3289 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
7713 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: Tube manual - book: “Tube 
Lore” Requesting cost including postage. 
Toshi. Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WGM, 13906 N Minihdoka 
Trail, Sookane, WA 99208, 509-468-2502, 
magnuson @ mac.com 


WANTED - WRL Globe VFO V-10. Email 
details to bertgarcia73 @ gmail.com 
WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 
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WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
COM, 73,515. Sigvem. Keb. 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 
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WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, ng5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, Rl 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: To buy: a working Model 19 
RTTY system or equivalent, including a 
TU, for my museum. Rod, W5CZ, 303 324 
2725, rod@ema3d.com 


WANTED: Hallicrafters SBT-22, SBT-100, 
OPS series, or Village Radios. Also 
seeking anyone familiar with Scientific 
Bob, 


Radio Systems SRS-370. 


w9ran @arrl.net 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


WANTED: Looking for information from 
owners/users of the RCA AVT-112 light 
aircraft transmitter for follow-up to my 
AVR-20 ER article. Please contact me if 
you own or have experience with this 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS & 


Can-Caps.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


EZ ie Code E | 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


304-856-1026 


transmitter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com Thank 
you, Joe Long, WA2EUJT. 


SACRIFICE: Command Receiver 6-9.1 
MHz, complete w/all tubes, as-is. Pay just 
UPS with your money order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


COLLINS 
Includes A 
2.7MHz Crystal 

Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
~ VFO 1000 
$275 + $15 S&H 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 
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DIGITAL VFO COLLINS S- LINE & DRAKE R4 SERIES 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 


1096; Rhigley599@aol.com Thanks 
Roger w8crk 


WANTED: Looking for information from 
owners/users of the Drake Model 2-LF 
VLF converter for ER article. Please 
contact me if you own or have experience 
with this converter. Phone me before 


8:30PM Eastern time at 607-754-2848 — 
leave message and | will return your call, 


or email me at wa2ejt59@stny.rr.com. 
Thank you, Joe Long, WA2EJT 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltimeter),.....scscsssssscsssssscssesssssscessnsees $3995 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ............ccccsssssseveseeseee $7050 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


a 


Metered Inrus 


Limiter, 


Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 


f de 
Y Requirements; 
Any computer with 
Adche Acrobat Reader®, 
Perfornvance will vary 
depending on speed of 
the computer, 


Series 1 * Disk | 
R.L. Droke Co, 
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compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 


720-924-0171 or on the Internet: 


www.ERmag.com 
Pie Ae 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 


www.trueladderline.com 
802-598-6825 


TrueLadd Line.com 


Luan eal SEES 


e ° 
¢ Your Resource for * * Collins Radio * * 


ES (E® (EN (F®& 
Collins Collectors Association 
SY SB °SB SSF 
¢ Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
¢ World Class Signal Magazine 


|* Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


¢ Come see what the excitement is about 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Licensed atleast 25 years ago and licensed today? 


Then you should join the 
Quarter Century Wireless Association, ia 
To Join or Renew visit: 
http diwww.qewa.orgijoin-renew.php 


For more information please contact 
om@qcwa.org 


DESIGN BUILD HAVE FUN 


150V 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and ee a Dyeen era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 .u.............cccccccscssssesseeeeeee 4 Hours, $89.95 
Collins 75S-3 and 32S-3..............0000.... 2 hours, $89.95 
GSOMINS SGOLRKAW coccss.secccsecctestscccsccsasscdeeseoesssoo Hour, $39.95 
Collins 3O0S-1.................cccccccccscescossseseessese 1 HOUL, $39.95 
Collins KW °S-1,.............ccccccscccoscssccccssseeeee 2 HOULS, $39.95 
Collins 75A-4............cccccccocesccocsssccssssccenees 2 HOULS, $89.95 
Collins R-390A.............0s.cesceseseesseeeseeese0e7 Hours, $109.95 
Collins R-390A Addendum...................-2 hours, $49.95 
Hammarlund SP-600JX...............2..0-4 hours, $89.95 


Priority shipping within the US is $7.50 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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_FLECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 


Overseas, please inquire for shipping quotes. 


Th n-lin r k arti is at 


https://www.ermag.com/index/ 
¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 


stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 


¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 


¢ Foreign Customers: Please Inquire for Shipping Rates 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


POE e CEH eee eee Eee EE HEH HHO EERE EER TEESE RHEE SHOE EEE ESTEE SHEE EEE R HEHE EEE HEE SHEE EEE E EEE eee eee eeseeeessesssese 


ieee eee eee eee eee err reer irre rrr rrr rrr rrr rerrrrr rere rr er rr errr rrr rr rrr rrr ri 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 


ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AAVEMTISING.-~--------------------------nnnnnnnnnnnnnnnnnnnnnnnnnnnn nn nnn nena nena nnnnneneennnennnenneneneeenes $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former EMployeeS.-------------=-------=-n-nnnannnnnennennnennennne OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.--------------------------------0----0-0nennenennncnnnnn $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. --------------------------------------- on n nnn nn nnn nnn nnn nnn nnn cnnen nen nennnnnnnnnnnnnnnmnnmnnnnnnns $24.95 - 10% - $22.45 
Practical Radio Repair, VoIUME 1: 2.0... cssessseeceeeensessnecesesesesssceeeeseensneeeeeeensnnneaeenennensans $26.95 
Practical Radio Repair, VOIUME 2: .........:cscsseecsssseeesssseeeeeneneeneessnseeneensenesenneceeesennnenennnaas $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history And gOOd PhOtOS. --------------—--—————= 
enna enna nnnn annem nnn $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ............. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------7---0nmnnnmnnrnnnnnnnnnnnnns $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.---------------------------------------------n nnn nn annem nnn n nnn nn nnn n enna nnn nnnnnnnnannannnnnnnnnnnnnnnn esse $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. --------------------------o2=-" $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


and Poles, mentioning radio communications of the Gay. cer2--=--------~--+~-=-s9 nooo on ennai r ann $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
eater ala ate $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 


Please inquire for shipping quotes. 
Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 


Published Monthly : 

The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: ) 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 | 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday : 
Subscriptions and renewals maybe purchased online at _ 
WWW.ERMAG.COM | 


email: Ray@ERmag.com 


ane 7] 


Electric Radio 


Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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RU BEE OR Reema 


WWW.HEILSOUND.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
5/19 


W9ADJ 01/20 
James Beyer 
6213 Countryside Lane 
Madison VW! 53705-1025 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


EEE ASL OEE 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


